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4 Bsegenne

BBenenue

Bporitopa mocBsitiiena u310KeHU0 MepBOHAYATBHBIX CBEIeHMI 0 rpadax
¥ TIPEICTaBIsgeT cODOM 3aMucH JeKIUi, KOTOPBIE s YUTAI0 HA TIEPBOM Kypce
B paMKax JIEKIUH 110 JUCKPETHONR MaTeMaTUKe.

$1 comepxxuT onpenesenns, ONMUCAHTE CIOCOO0B 3a0aHnda ITpadOB U IPH-
MepbI TpadOB, VIOBIETBOPSIONIAX PA3IUIHBIM YCIOBUIM.

B $2 o6cy>kmarorcsa BOmpoChl JOCTUKAMOCTH U MTOHSTHSA KOMIOHEHT CBSI3-
HOCTH, & TAKXKe MOPII0K HA MHOYKECTBE TAKUX KOMIIOHEHT.

B $3 m3yuatorca cpoiictsa mepesbes. s HarpyzkeHHOro rpada npuBo-
JUTCST AJITOPUTM TIOCTPOEHUS CAMOT0 JEIEBOr0 OCTOBA.

B $4 uzyqarorcs uérable rpadbl. JlokazeBaercs TeopeMa Jitepa o TOM,
9TO MOKHO 000HTH 0e3 MOBTOpeHuil Bce pédbpa rpada TOorma U TOABKO TOTr-
Ja, Korma rpad uérern. BBoaurca mpocrpancTBo moarpadoB Ha MOIEM U3
JBYX 3JIEMEHTOB U JIOKA3bIBAETCS TEOPEMA O PA3MEPHOCTH TOAPOCTPAHCTBA
9ETHBIX TOArPadOB.

B $5 o6cyxpaerca anroputm JIeHKCTPEI MOCTPOSHUSA KPATIANIIETO Ty TH
B CBSI3HOM HarpyzKeHHOM rpade.
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Cumpon ] obo3navaer KOHEI TOKA3ATETbCTBA WJIH OTCYTCTBHE JTOKA3a-
TENbCTBA.
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1.1 Ompenenenus

Ounpenenenne 1.1.1 (opmenrupoBanuoro myasrurpada). Opuen-
MUPOBAHHBIM MYALMUZPAPHOM HAZBLEALTNCA COBOKYNHOCTID YeMmBPET 005ekK-
moe: muoocecmea B eepuun, muoosicecmea P pébep u deyx omobpascenui
T1 u T2 muoscecmea P 6o muoorcecmeo B, cmasawur kascdomy pebpy 6
COOMBEMCMEUE €20 HAUAALHYIO U KOHEUHYI0 eepuiumsl. FEcau HavaivHaA
sepwuna pebpa cosnadaem ¢ e20 xKoneunot sepuunot, mo maxoe pebpo na-
awneaemea nemaét. Imom myavmuzpad 0boznavaemes uepes

<B7P7T177—2>~

Opuenmuposarnoili MysbMULPaP HA3BIEAETNCA OPUEHTIUPOBEHHBIM 2DAPOM,
ecau arobue 06a pebpa, uMeUUe 00UHAKOBBLE HANAABHBLE U O0OUHAKOBDLE
KOHEYHDLE SEPUWUHDE, COBTAdaOm.

Ounpenenenune 1.1.2 (myaprurpada). Mysvmuepadom nasweaemcs
cosoxynrocms mpéeéxr obsexmos: muootcecmen B eepuiun, muosicecmsa P
pébep u omobpancenusn T, cmassuLe2o kascdomy pedpy 6 coomeemcmeue
001y eepwuny uau dee sepwunsl. Ecau pebpy cmasumesa 6 coomeemcemeue
001a BePUURA, O PEOPO HA3BLEAEMCA NeMAET, 4 CONOCTMABAEHHAA BEPULU-
HO HA3BLBAETNCA KOHUOM 2mot nemau. Ecau pebpy cmasumes 6 coomeem-
cmeue dee Gepuumbl, Mo OHL HA3BLBANMCA KOHUAMU IM020 pebpa. Imom
Myavmuzpap 0603navaemces wepes

(B, P,T).

Myavmuepag nasveaemes epadom, ecau awbve dsa pebdpa, umerouue 00u-
HAKOBHLE KOHUDL, COGNAOAIOM.

Myabrurpad (rpad) Ha3bBaOT emE HEOPUEHTUPOBAHHBIM MYJILTUTDA-
dom (rpadom), 9TOOLL IOMUEPKHYTH OTJIHUYHE OT OPUEHTUPOBAHHOIO MYJib-
rurpada (rpada). IlouaTHo, 4T0 HEOPUEHTUPOBAHHDIH MYyIbTUIPAd MOKHO
paccMaTpuBaTh KAK OPHEHTUPOBAHHBIN MyJbTUrpad, B KOTOPOM IJIs KazK-
JI0r0 pebpa mMeeTcst Apyroe pedbpo, HAYAI0 KOTOPOrO COBIAIAET ¢ KOHIIOM
mepBoro pedbpa, a KOHeI[ KOTOPOTO COBMAJAeT C HAYaJIOM TepBOro pebpa.

OOBIYHO OPUEHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE MYJIBTUTIPA(BI U30-
O6paxkarorcs caenyrommM obpaszom. Bepimuubt n3obpazkaorcs Toakamu. Peo-
pPa OPHUEHTUPOBAHHOTO MyJbTUrpada n300PaXKAIOTC CTPEIKAMU, ULy IAMA
U3 HAYAJBHON BepIIMHLI (Hadaia) B KOHEUHYIO BepimHy (KOHEI) pebpa.
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Pébpa HeopumeHTHPOBAHHOTO MyJbTUTpada n300parkarTcd OTPe3KaMu, CO-
eIMHSIONNMH KOHIIBI pebpa. Ileria m3obparkaeTcs OTPE3KOM, COETMHAIO-
UM €IMHCTBEHHBIM KOHEIl IIeTJU C CaMUM CODOIA.

IIpuBenem aBa mpumepa.
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B mpumepe 1.1.1 paccmarpuBaeTcss HeOpUeHTUPOBAHHBIH rpad. Beprm-
HBI 9TOTO Tpada obo3uadennt unciaamu 0, 1, ... ; 19. Beero y sroro rpada 20
Bepmma. Beprmuaa 11 coenunena pébpavu c Beprmaavu 10, 9 u 12, Bepmiu-
Ha 12 coequnena pédbpamu ¢ Bepumaamu 9, 11 u 13, sepmnaa 9 coennnena c
pé6pamu 4, 14, 11 u 12, Bepunna 19 coegunHena pedpoM TOIHKO C BEPIINHOM
14, a BepmuHa 14 coemuuena ¢ BeprmHamu 19, 9, 13 u 15. U Tak nmasee.
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B npumepe 1.1.2 paccmarpuBaeTcs OpUEHTHPOBAHHBIN Tpadd, UMEIOTHi
20 BepmmH, o603nadenHbx gucaamu ot 0 1o 19, u pébpa, naymime u3 BepIm-
ve1 0 B BepmuHy 1, 13 BepmuHLI 1 B BEPIIUHY 2, U3 BEPIIUHGL 2 B BEPIINHY
3 W Tak Jajee, W3 BEPIINHBLI 8§ B BepmnHy 18, m3 BepmuHbI 18 B BepITUHBI
10 u 16, u3 Bepmmubl 12 B Bepmuanl 9 u 13, u3 Bepmunasl 13 B BepmuHbL 1
u 14 u Tax majaee. Bcero B atom rpade 21 pebpo.

Bunaprom omnowenvem (nnu 6unaprvim npeduramom) Ha MHOXKECT-
Be A Ha3bIBAeTCsS MHOXKECTBO map 3jeMeHToB MHOXKecTBa A. OTHOUICHWE
Ha3bIBAETCS MOAHCIECTNBEHHO AONHCHBIM, €CTTH OHO TTycTo. OTHOIeHNne HA3hI-
BAETC MONCIECTMBEHHO UCTNUHHBIM, €CITH OHO SIBJISETCST MHOYKECTBOM BCEX
map s7eMeHnToB MHOXKecTBa A. Eciv mapa BXOAUT B OTHOIIEHUE, TO TOBOPSIT,
9TO ITO OTHOIIEHUE UCTNUHKO HA ITOHU Mape, & eCIu mapa He BXOAUT B OTHO-
IIIeHre, TO TOBOPST, 9TO 9TO OTHOIIEHHUE A0MCHO HA 3TOM nape. MuoxectBo A
[IPU 9TOM HA3BIBAETCS HOCUMEAEM PACCMATPUBAEMOrO OTHOIIEHU. 3allUCh
Q(a,b) o3HAUAET, YTO OTHOIICHUE ¢ UMEHeM () UCTUHHO Ha mape (a, b).

OTHollleHre HA3BIBACTCS pedaekCusHbIM, ECTH JIsl KayKI0r0 3JIeMEHTa 4
HOCATENS Tapa (a, a) BXOAUT B OTHOIICHWE.

IIpumepom pedireKCHBHOTO OTHOIIEHU SIBJISIETCS OTHOIIEHHE JT€JTMMOC-
TH HA MHOXKECTBE HATYPAJIbHBIX YUCEJ.

OTHoleHe HA3BIBAETCS UPPePAeKCUBHIM, €CTTH JIJTST KAZKIOTO 3JT€MEHTA,
a HOCWTEJNs TIapa (a,a) He BXOAWUT B OTHOIIEHHE.

OrHollleHre CTPOroro MOpsIIKa Ha HATYPATBHBIX UUCIAX SIBJISIETCSI WP~
pedIeKCHBHBIM.

OTHOWEHIE HA3bIBACTCH CUMMEMPULHBLM, €CIH 11 KAXKIO0M mapsl {(a, b)
U3 PACCMATPUBAEMOTrO OTHOIIEHUsI napa (b, a) TOKe BXOAUT B OTHOILIEHUE.

OTHOITIEHNE TeTUMOCTH He sIBASeTCss cuMMeTpudabiM. OTHAKO CUMMET-
PUYHBIM SIBJISE€TCSI OTHOIIEHNE TPUHAMATD OJMHAKOBBIE 3HAYEHNS HA, OIMHA-
KOBBIX HAOOPaX 3HAYUEHWH ITePEMEHHBIX Ha MHOXKECTBE Oy/IeBbIX (DYHKIIHI.

Bunaphoe oraomenne ) Ha MHOXKeCTBE A HA3BIBAETCA MPAH3UMUEHDIM,
ecn 1715t MOOBIX 3JEMEHTOB a, b 1 ¢ MHOXKecTBa A u3 ncrunnoctn Q(a, b)
u Q(b, ¢) cnenyer ncruaHoCcTh Q(a, C).

OrHollleHre JeMUMOCTH SBJISIeTCsl TPAH3UTUBHBIM. TPAH3UTHUBHBIM sIB-
JIIeTCHA W OTHOIIEHWE NMPWHUMATH OJWHAKOBBIE 3HAYEHHs] HA OIUHAKOBBIX
uabopax 3HAYEHUN IIePEMEHHBIX.

Bunaphoe oTHOmeEHME () HA MHOKECTBE A HA3BIBAEGTCS MOMAALHbIM, €C-
JIU JJTst JTIOOBIX PA3JIMYHBIX 3JIEMEHTOB ¢ U b MHOXKecTBa A DO MCTHHHO
Q(a,b), mubo ucrurno Q(b, a).

OrHotleHre CTPOrOro MOPsIKA HA HATYPAIbHBIX YHCIAX SIBJISETCSI TO-
TAJIBHBIM.

Bunaproe oTHOIIEHNE HABBIBAETCS OTHOMIEHUEM 9KG8UBAAEHIMHOCTMU, €C-
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Ji OHO pedIEKCUBHO, CHMMETPUYIHO U TPAH3UTUBHO.

OrHoleHre MTPUHIMATH OIMHAKOBBIE 3HAYEHHS HA OJIMHAKOBBIX HabOpax
3HAYEHUN [EPEMEHHBIX SBJISETCS OTHONICHHEM YKBHUBAJIEHTHOCTH HA MHO-
KeCcTBe OyIeBbIX (DYHKIIMIA.

Teopema 1.1 (o pasbuenuu). C xaorcdvm OMHOWEHUEM IKEUBAAECHN-
HOCTU CEA3BIBAEMCA PA3OUEHUE HOCUMENR HA HENEPECEKAOULUECA NOIMHO-
2ICECTNEA NONAPHO IKEUCAAEHITVHBIT INEMENTOE.

Ot TTOOIMHOXKECTBA OOLIYHO HA3LIBAIOT KJIACCAMU 3KBUBAJICHTHOCTH JJI
PacCMaATPUBAEMOr'0 OTHOIIICHUSA 9KBUBAJICHTHOCTH.

Joxazameavcmeo. JIs KaxKIoro 3JIeMEHTa G PaCCMOTPUM MHOXKECTBO A,
BCEX MY IKBUBAJEHTHBIX JIEMEHTOB. FKC/IH KaKOU-TO 3JIEMEHT @ SKBUBAJICH-
TEH JBYM Pa3HBIM JIEMEHTaM b U ¢, TO 9T SJIEMEHTHI b U ¢ 3KBUBAJICHTHBI
MexKay coboii. [Tosromy Bee 3meMeHThI MHOKECTBA A, IOMAPHO SKBUBAJICHT-
HBI, a J1r000I1 JIeMEHT, SKBUBAJIEHTHbIH b, 3xBuBaJsienTer u ¢. CienoBareisb-
no, Ay = A.. Bnauut, pasznuunble MHOXKeCTBa Ap 1 A. He uMeroT 06Iux
snemenToB. C npyro#fl CTOPOHBI, KasKIbIH 3JEMEHT ¢ HOCUTENs JIEYKUT BO
MHOXKecTBe A, . [ ]

OTHOIIIEHE HA3BIBAETCH GHMUCUMMEMPULHLM, ECITA TJIST KAZKI0H Tapbl
(a, by w3 paccmaTpuBaeMoro orHomenns napa (b, a) He BXOIUT B OTHOIIIEHHWE.

BunapHOe OTHOIIEHNE HA3BIBAECTCI YGCMUYHbLM TOPAJKOM, ECIIU OHO aH-
TUCHMMETPUIHO U TPAH3UTUBHO.

OTHOIIIEHE CTPOrOr0 TOPSIKA ABISETCH JaCTUIHBIM MOPSIIKOM Ha, MHO-
2KECTBE HATYPAJIbHBIX YHCE].

Bunaproe orHOIIeHNe HA3BIBACTCH AUHETHbIM TLOPAJKOM, €CIH OHO TO-
TAJIBHO M SIBJIAETCA TACTUIHBIM OPSIKOM.

OrHOLIEHNE CTPOroro IOPsIKa ABJSETCA JIMHEHHBIM IOPIAKOM Ha Ha-
TYpaNAbHBIX Yncaax. Kak Mbl 3HAEM, OTHOIIEHHE HA KOPTEXKaX, COCTABJICH-
HBIX U3 HyJIEd W €IWHWUI], COAEPNKAIMUX Te W TOJBKO Te Maphl KOPTEXKed,
KOTOPBIE PA3JIMYHBLI ¥ Y KOTOPBIX KaXK/1as KOOPINHATA, TEPBOTO KOPTEXKA He
MPEBOCXOINT COOTBETCTBYIONIEH KOOPAWHATHI BTOPOTO KOPTEIKA, SBJIAECTCA
FACTHIHBIM MTOPAIKOM, HO HE SIBISAETCA JUHEHHBIM TOPIIKOM.

OpuentupoBanHbie Tpadbl UCTOIB3YIOT IS 33 aHUsT OMHAPHBIX OTHO-
IMEeHn.

OpuentupoBanubiii rpad 3amaér OWHAPHOE OTHOIIEHWE HA MHOMKECTBE
cBomX BepinuH. g AByX BEPIIUH 3TO OTHOIIEHNE NCTUHHO TOTIA U TOJIBKO
TOrIa, KOT/IA MMEeTCsT CTPENIKa, WAYIAs W3 IMePBOl BEPIINHBI BO BTOPYIO.
D10 03HAYAET, YTO UMEETCs pedpPO ¢ HAYAJIOM B IIEPBOM BEPIIMHE W KOHIIOM
BO BTOPOM.
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loBopsrT, aro rpad 0061a/1a6T HEKOTOPHIM CBOWCTBOM, €CJIH STUM CBOHCT-
BOM 00JIaIa€T COOTBETCTBYIOIIEE OMHAPHOE OTHOIIIEHHE.

Hanpumep, B mpumepe 1.1.2 3amaérca GuHAPHOE OTHOIIEHNE, KOTOPOE Ha,
mape <1, 2> UCTHHHO, a Ha TIape <3, 1> JoKHO. DTO OTHOIIEHNE UPPedITeK-
CUBHO U HE $IBJIETCH TPAH3UTUBHBIM, TAK KAK OHO MCTHHHO HA mape <1,2>
v Ha mape <2,3>, HO JI0KHO Ha mape <1,3>. OHO He ABJIIeTCS CUMMETPHY-
HBIM U HE SIBJIsI€TCS TOTAJBHBIM. BMecTe ¢ TeM OHO aHTUCUMMETPUYHO.

B croio ovepenn Kaykjoe GMHApHOE OTHONIEHWE 33/1a8T OPUEHTHUPOBAH-
HbI rpad), BEPIIMHAMY KOTOPOTO SABJISIOTCS JI€MEHTHI HOCUTEJsT PACCMaT-
puBaemMoro otHoIeHus. B atoMm rpade nmeerca pebpo, mayInee U3 mepBoi
BEPIIWHBI BO BTOPYIO TOTJA M TOJBKO TOIZA, KOI/Ia HA COOTBETCTBYIOIIEH
[1ape OTHOIIEHUE UCTUHHO.

IIpu sTOM 1151 331aHUA CUMMETPUYHBIX OTHOIIEHUH MOYKHO HCIIOJIB30-
BaTh HEOPUEHTHPOBaHHBE Tpadbl. B aTOM ciydae B Tpade nmeercss pedbpo,
COEIMHSIIONIEe APy BEPIIWH, TOTJIA W TOJABKO TOTIA, KOTJA OTHOIIEHUE UC-
TUHHO Ha ITOH mape.

1.2 MaTpuunsie IpeaCcTaBJICHUSA

Jlnst 3anaHusi OMHAPHOTO OTHOIEHWS MOYKHO MTPOCTO TEPEUUCTIUTE JJIe-
MEHTBI HOCUTEJIS U BXOSIINE B 9TO OTHOIIEHNE Tapbl. TakuM 00pa3oM MOXK-
HO 33/1aBaTh U rpadbl, TEPEUUCAs BEPUINHBI U PEOPA KaK Mapbl BEPIIUH.
Ho Gomree HAarIAAHBIM W KOMIAKTHBIM CIOCODOM 33JaHUsT OMHAPHBIX OTHO-
meHni 1 rpad OB SIBASIOTCST TAOJIUIIBL.

Cnocobom 3ajanusa OMHAPHOIO OTHOIIEHUsI U 337aBaeMoro mm rpada
SIBISIETCST MAOAUYUA CMENHCHOCTU, B KOTOPOI CTPOKU U CTOJIOIBI TOMEUEHBI
BepmmHaMu rpada, a Ha MepeceveHnr CTPOKU U crojbna crout 1 wim 0 B
3aBUCUMOCTH OT TOTO, UMEETCsI JIU UJIU HET pebpo, UAyIIee U3 METKU CTPOKH
B METKY CTOJIOIA.

MoxKHO TakzKe pacCMaTPUBATH Ha2pyHceHmbie TPpadbl, B KOTOPHIX KaK-
JIOMY pebpy IPUCBOEHA €r0 CTOMMOCTD, KOTOPasd 0O03HATAETC s MOTOKUTETh-
HBIM TEJIBIM 9ucIoM. B 5ToM ciaydae BMecro 1 B TabiIuie moMenaeTcs CTOm-
MOCTBH COOTBETCTBYOIIErO pebpa. Ipyrumu cioBaMu, eciiu CymecTByeT ped-
PO, HMAyIllee W3 METKH CTPOKU B METKY CTOJMIOIA, TO HA MEPECedeHUr ITOM
CTPOKHA M 3TOr0 CTODIA MMOMEIAETCsS CTOMMOCTH TOr0O pedpa, a eCau Ta-
Koro pebpa uer, To nomeniaerca (. O6branomy (HeHarpyKeHHoMYy) rpady
COOTBETCTBYET CJIydail, Korma cTouMocTr Beex pébep pasubl 1. Bmecro cro-
MMOCTH WHOTIA TOBOPST O Bece pebpa.

Hanpumep, rpad 1.1.2 moxker ObITH 33/1aH Ceayiome Tadaumeit cMex-
HOCTH (B METKaX BTOPOH TIONOBUHBI CTONOIOB onymieHa nudpa 1 kax mudpa
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Jpyrum crocoboM 33JaHNsS OPUEHTHPOBAHHOTO Tpada ABISeTCsS mab-
AuYe unyudenmuocmu. B Takoil Tabimie CTPOKH MOMEYEHBI BEPITHHAMHA
rpacda, a croabusr — pébpamu. Ha mepecevenun cTporu u CTONOIA TIOME-
m@aeTcst 1, ecyiv BEPINWHA sIBJISETCS HAYaa0M pebpa, momernaercs —1, eciu
BEpINMHA, SBJASETCS KOHIIOM pebpa, u momermaercsd 0 B OCTAJIbHBIX CIyda-
ax. Ecan pebpo aBisgercsa nmeTsiéit, MOXKHO BMECTO mapsl < 1,—1> moMmemarsh,
HaIpumep, 2.

Takum oOpa3oM, B KazKa0M CTONOIE TAOJHUILI OO NMeeT POBHO OIHA
€/INHUIIA ¥ OHA €IUHUIA C MUHYCOM, & OCTATHHBIE JIEMEHTHI SIBIAIOTCA HY-
JIsAMHA, OO0 UMEeTCsi POBHO OJIHA TBOMKA, & OCTAJIbHBIE JIEMEHTHI SBJISTIOTCA
HYJISIMU.

Paccmorpum, nampumep, rpad 1.2.1, B KOTOPOM BEPIIUHBI TOMEYEHBI
uudpavu or 10 go 18, a pébpa — uudpamu or 1 10 9. B rpade umeerca
TIeTJIsT, HAYaJIOM M KOHIIOM KOTOpPOi siBjisieTcst Bepmmaa, 13. B rpade nmeercs
BepmmHA 11, KoTOpasa He ABJIAETCSA HU HAYAJIbHOHN, HU KOHEYHON BEPIINHOMN
HUKAKOTO pebpa. Takue BepIMIMHBI HABBIBAIOTC U30AUPOSaHHuMU. B rpade
nmMeercs Bepimnaa 10, KOTOpas He SBIASeTCS HAYATbHOM BePITUHON HUKAKOTO
pebpa. Takue BepIMHBI HA3BIBAIOTCS cmokamu. B rpade mmeercs: TakKe
BepmnHA 12, KOTOpas HE SABJIAETCH KOHEYHON BEPIIMHON HUKAKOro pebpa.
Taxkwe BEPITUHBI HABBIBAIOTCS UCTOYHUKAMU-
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10 11 12 13 14 15 16 17 18
Ilpumep 1.2.1.

Oror rpad 1.2.1 moxker ObITh 3a4aH Cleayomeil Tabauueil UHIUIEeHT-
HOCTH:

1 2 3 4 5 6 7T 8 9
10 0 0 0 0 0 0 0 -1 0
11 0 0 0 0 0 0 0 0 0
12 1 0 0 0 0 0 0 0 O
13 -1 1 0 0 0 0 0 0 2
4 0 -1 1 0 0 0 0 0 0
15 0 0 -1 1 0 0 0 0 0
16 0 0 0o -1 1 0O -1 0 0
17 0 0 0 0 -1 1 0 0 0
18 0 0 0 0 0 -1 1 1 0

DTOT €rocob TOAUTCS U [JIsT 33AHUST OPUEHTHPOBAHHBIX U HEOPUEHTH-
pOBaHHBIX MyJbTUrpacdoB. B HeopuenTupoBanHOM cirydae momermaercs 1,
€CJTV BEPINNHA sIBJISETCs OJHON M3 KOHIIEBBIX BEPIIUH PeOpa, U MOMEIIAeTCs
() B OCTAJNBHBIX CIYYAIX.

1.3 Ilytm

Onpeaenenne 1.3.1 (nyrtu). ITymém 6 opueHmupoBaHHOM MYALMULDA-
e HazbBaemes maKras NOCAeG08aAMENLHOCTD PEGEDP, 68 KOMOPOl KoOHEUHAA
BEPULUHA BCAKO20 PEOPA, OMAUNHO20 OM NOCAEIHE20, ABAAEMCA HAYANbHOT
sepuwunoti caedyrowezo pebpa. Iymov nasweaemesa npocmuim, ecay pédpa 6
HEM HE NOSMOPAOMCA (Kasicdoe pebpo ecmpenaemes ne 6oaee 00H020 pa-
3a). Hauaavnas sepuwuna nepeozo pebpa Hasveaemcs nauaiom nymu. Ko-
HEYHAA GEPUWUHA NOCAEOHE20 Pebpa Ha3beaemcs Konuom nymu. Tosopam,
YIMO NYMb COLOUHAEM CB0E HAUAAO CO CEOUM KOHUOM UAU WMO NYMb UEm
U3 €60€20 HawaAt 6 c80l Koney. ITymb HA3LL6AEMCA IAEMERTNAPHVLM, ECAU
BEPWUHDBL 6 HEM HE NOGTNOPAIOMCA (KAHCIAA GEPUUHA ABAALTNCA HA%AALHOT
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8ePWUHOT, MOABKO 00H020 PEbPa MO0 NYMuU, 0 KOHEY NYMu He AGAAETNCA
OMAUYNHOT OM HAAAG IMNO20 NYMU HEYAAbHOU BEPUWUHOT HUKAK020 ped-
pa smozo nymu). ITymv nasweaemes yuraom, ecau on codepacum pébpa
U eCAl e20 Ha%ano cosnadeem ¢ e20 KoHyom. Luka nasveaemea npocmoim
(DACMEHMAPHBIM), €CAU OH ABAAETCA TPOCTABIM (COOMBETNCMEEHHO, IAE-
MEHTNAPHBIM) TYMEM.

Hampuwmep, B rpade 1.2.1 nmocmenoBarenbHOCTh pédep 1,2.3 siBasiercst my-
TéM, & TIOCTIeTOBATENHHOCTD 1,3,4 myTém He apasercs. IlyTs 5,6,7 asasgerca
uuksoMm. Ilytu 1,2,3 u 5,6,7 asasiorca smementapuasivu. [Iyre 2,3,4,5,6,7
ABJISIETCS TIPOCTHIM, HO HE SABJISIETCS 3JIEMEHTAPHBIM U HE SIBIAETCA IUKIOM.
IIyre 2,3,4,5,6,7,5,6,7 HE ABJISETCS IIPOCTHIM.

Jlaunoti 0yTH Ha3bIBAeTCs YUCI0 PEGEP B 9TOM IMyTH (JJIMHA T10CIEI0Ba-
resbuocTH). Hanpumep, anuuoii nyru 2,3,4,5,6,7,5,6,7 sBngerca aucio 9.

B marpyskennom mynbrurpade 6ecom TMyTH HA3BIBAETCS CYMMa BECOB
BXOJSIIIIAX B 9TOT TyTh PEGED.

Onpepeinenne 1.3.2 (myTn B HEOPMEHTUPOBAaHHOM MYyJibTUrpade).
TIymém 6 HeoPUEHMUPOBAHHOM MYAbTIUZDAPE HA3BLBAEMCA MAKGA NOCAE-
dosamenvbHocms

Al,rl,Ag,rQ, .. -7Am;7"ma14m+1

nap (eepwuna,pebpo), 3aKaGHIUBAIOWAACA BepwuHOl, 6 Komopol dan | =
1,2,...,m sepwunvt A;, Aiy1 asaaromea ecemu Konuamu pebpa r;, a coced-
Hue pébpa r; u Tir1 pasauunst. ITymo nasveaemca npocmuim, ecay pébpa 6
HEM He Nosmopsomces (xasicdoe pebpo ecmpeuaemesn ne boaee 001020 Pa3a,).
Ay nesvieaemes navarom nymu. A1 Hasweaemes Konyom nymu. 1oeo-
PAM, MO NYMB COCOUHALTN, CEOE HAUAAD CO CEOUM KOHUOM UAU MO NYMb
udém us ceoez20 navanra 6 ceoti Koney. ITymsv HA3bLIEAEMES INEMERMAPHBIM,
ECAU BEPWUHDL 6 HEM HE NOBTNOPHIOMCA (AUBO OHYU NONAPHO DASAUNHDL, AU-
60 6ce GePUWUNDL, KPOME KOHUG NYMU, NONGPHO PA3AUNHBL, (G KOHEY NYMmu
coenadaem ¢ HauasoMm). TIymo HA3LIBAEMCA YUKAOM, ECAU OH COOEPIHCUN
PEGpa u ecau e2o Hauano cosnadaem ¢ €20 Konuom. Luxa nazveaemes npoc-
MbLM (IAEMEHTNAPHDIM), ECAL OH ABAREMCH NPOCTbIM (COOMBEMCMBEHHO,
INEMEHMAPHBIM) NYMEM.

Onpenenenne AIWHBI ¥ BECA MYTH B HEOPUEHTUPOBAHHOM CJIy4ae HE OT-
JIMYAETCA OT COOTBETCTBYIOUIEIO Olpe/lesIeHud JJjid CiIydasd OPUEeHTUPOBaH-
HBIX MYJbTUTPadQOB.
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10 1.1 12 13 14 15 16 17 18

IIpumep 1.3.1.

Hampuwmep, B rpacde 1.3.1 nyrs 14,3,15,4,16,7,18,6,17 aBisieTcs s71eMeH-
TapHBIM IIyTéM u3 14 B 17.

1.4 JIBynmosibHBIE TrpadbI

Onpepenenne 1.4.1 (aBygosibHOTrO rpada). Heopuenmuposarmod epagd
HA3VEAEMCA 08YIONbHUM, ECAU €20 GEPUIUHDL MOHCHO PA3OUMDL HO MAKUE
dea nodmroocecmea 6€3 0bWUL INCMEHMOS, wMOo KaxHcdoe pebpo umeem Ko-
Hey Kak 6 00HOM MOOMHOMCECTEE, MAK U 8 JPY20M NOOMHOHCECTNEE.

B wacrHocTH, 1ByI0ONBHBIN Tpad He mMeeT meTesb.

Hamnpuwmep, rpad 1.3.1 ne aBnsercs asyaonbabiM. Kak 6b1 Mbl HE pas-
OmBam BePIINHBI 3TOrO rpada, Bepmuabl 16 u 17 A0mKHBI OBITH B PA3HBIX
noaMHOXKecTBax. Ho Torna Bepriuuy 18 HEIB3st OTHECTH HUM K TIEPBOMY, HU
KO BTOPOMY TTOJIMHOMXKECTBY pa3OueHus.

I'pad nasbiBaercs Komeumsim, €CITU OH NMEET KOHEYHOE MHOXKECTBO BEp-
ITHH.

JlBe pa3ImvHbIe BEPITUHBI HEOPUEHTUPOBAHHOTO I'Pada HA3BIBAIOTCS CMEHC-
HbLMU, €CTTH OHU SIBJIAIOTCA KOHIIAME KaKOTo-TO pebpa sroro rpada. Ilpo ato
peGpo TOBOPSIT, 9TO OHO COENUHSET ITU BEPIIUHBIL.

Teopema 1.2 (o aBymonbHbix rpadax). Heopuenmuposarnnod xoney-
Hoiili epad asasemces 06YdosbHbLM M0200 U MOALKO M020a, K020G 01 HE UME-
EM YUKA08 HEYEMHOT JAUNDL.

oxasameavcmeo. Fcim uMeercs: UK HEYETHOU IJIWHBI, TO Tpad HE siB-
JISeTCs IBYIONBHBIM, TaK KaK HAYAJO UKJIA HEMb3s OTHECTH HU K TEPBOMY,
HU KO BTOPOMY TOJAMHOXKECTBY pasbuenus. IeficTBUTEHHO, BEPIIUHBI, HA-
XOJSAIIUECS Ha HEYETHOM PACCTOSHUU OT HAYAJA, JOJKHDBI MTOMAJATH B TO
TTOJIMHOYKECTBO pa30meHust, KOTOPOe He COAEP:KUT HadaJo.

[Iyts Temeps rpad HE COMEPIKUT IUKJIOB HEUETHON JTUHBI.
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Hauwmmaem mepBwiit mar mocTpoenusi. BoibepeM KaKyioO-TO BEpIIUHY U
nmoMeTuM e€ 3HAKOM <«+». Bee BepIuHbl, CMeKHBIE ¢ BBIOPAHHOM, TTOMETUM
3HAKOM «—».

[TycThb y2ke momedeHbl HEKOTOPBIE BEPITUHBI 3HAKAME «+3» U «—». Bymem
MIPE/ITONATaTh, YTO JJIs BEPIIUH, TOMEYEHHBIX «—+» Ha ITOM IIare, HMeETCs
MyTh Y€THOU [JIMHBL B 9Ty BEPINWHY W3 MEPBOHAYAIBHO BRIOPAHHON BepIIu-
HBI Ha 3TOM II1are, a JJjisd BEPIIUH, TOMEUYEHHBIX «—», HMEETCs Iy Th HEYEeTHOH
JJIMHBI U3 MEPBOHAYAIBHO BHIOPAHHON BEPITHHBI HA ITOM IIare B 3Ty Bep-
LIUHY.

Ecnu ectb HemoOMeueHHBIE BEPITUHBI, CMEXKHBIE C TIOMEUEHHBIME, BbIOE-
pem omny u3 Hux. Ecnu BeiOpanHas Bepiiuia A cMekHa ¢ BepIIUHOU By,
MOMEYEHHON «+», TO TOMETUM €€ 3HAKOM <«—».

SaMerTuM, UTO BCE CMEXKHBIE C BHIOPAHHON BEPIIWHBI MO0 HEMOMEYEHBI,
b0 MOMEYEHbI 3HAKOM «-+». JlefiCTBUTENBHO, €C/IH CMEXKHAs C BLIOPAHHOM
BepInuHa Ay MOMEUeHa 3HAKOM <«—», TO UMEETCsI MyTh HEUETHOU JJTUHDI

A1, r1, A0 9, T, Ag

)

U3 MEePBOHAYAIBHO MOMEYEHHON B CMEXKHYIO C BHIOPAHHON M UMEeTCs MyTh
YeTHOUN JJINHBI
Al;tlaB%th cee 7t7anm

13 MePBOHAYATHLHO TIOMEUYEHHOM B CMEXKHYIO ¢ BHIOpaHHOM. 3amernm, 9ro Ag
u B,, pa3au4ubl, TaKk KaK MOMeYeHbl pa3HbiMu MeTKamu. [losTomy nmeercs
UKJI

A17T1;A27T2; i 'arsaAs;r?Av*SvBm;tm; s at23B27t17A1

HEYETHOMN JIJINHBI.

IMomerum Bce BEPIIMHBI, CMEKHBIE ¢ BHIOPAHHON BepIuHON A, 3HAKOM
«+». Ilo mpenpiaymiemy, METKH PaHee MOMEYEHHBIX BEPIIUH IIPH ITOM HE
U3MEHSATCS.

[Ipu 3TOM 17151 BEPITUH, TOMEYEHHBIX «+%, UMEeTCd MyTh YeTHON JITHHBI
B 3Ty BEpIUHY W3 MEPBOHAYAIBHO BLIODAHHON BEPIIWHBI, & JJIsi BEPIIHUH,
MIOMEYEHHBIX «—», UMEETCA MYyTh HEYeTHOH JJIMHBI U3 IePBOHAYAIBHO BbI-
OpaHHOM BEPIIUHBI B 3Ty BEPIIUHY.

Ecnu BeiOpanHast BEpIMHA HE CMEKHA HU C KAKOH BEPIIWHON, TOMEJYeH-
HOU 3HAKOM «-», HO CMEKHA C BEPIINHOU, TOMEYEHHON 3HAKOM <«—», TO I0-
MeTuM €€ 3HAKOM «+». [lo mpeapiaymemMy, KaxKaasd CMeXKHAas C BBIOPAHHOM
BepIINHA 1160 HEMOMEeTeHa, JU00 MOMETEHa, «—».

IMomerum Bce BEPIIMHBI, CMEKHBIE ¢ BHIOPAHHON BepIuHON A, 3HAKOM
«—». Ilo mpenprayniemMy, METKH paHee [MOMEYEHHDBIX BEPIIWH IPU ITOM HE
U3MEHATCS.
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IIpm sTOM A71g BEPITUH, TOMEYEHHBIX «+ %, UMEETCS MYTh YETHON JITIMHBI
B 9Ty BEPINUHY U3 NEPBOHAYAIBLHO BHIOPAHHON HA YTOM IIAre BEPIIUHBI, &
JJ1d BepIINH, IOMEYEeHHbIX «—», UMeeTCsd IIyTh HeYeTHOH [JIMHbI U3 IePBO-
HAYaJIbHO BHIOPAHHON HA 3TOM IIIAre BEPIIWHBI B 3Ty BEPIIUHY.

Ecnmm merT HeMOMEYEHHBIX BEPINHUH, CMEXKHBLIX € MTOMEUYEHHBIMHU, TIEPEX0-
VM K CJIEIyIONeMy mary. Boibepem onHy 13 HEMOMEUEHHBIX BEPIIWH, HA30-
BeM €€ MePBOHAYAIBHO BHIOPAHHON U mOMeTHM eé 3HAKOM «—+». Bce cmex-
HbIE ¢ Hell BepInHbI HeroMedeHbl. [lomernm nx 3nakamu «—». Hasee nefict-
BYEM Y2K€ OLHCAHHBIM CIOCOOOM.

Yepes KOHETHOE UHUCIIO MTATOB MBI TTIOMETHM BCE BEPITHHDL.

OTHeceM BepIUHBI, TOMEYEHHBIE <+ », K IEPBOMY TIOIMHOXKECTBY, & Bep-
[INHBI, IOMEYEHHBIE «—» — KO BTOPOMY.

Hano mokazars, 49To Jst00BIE [IBE BEPIIWHBI, TOMEYEHHBIE OIMHAKOBBIM
3HAKOM, HE ABJIAIOTCA CMEXKHBIMU.

ITo mocTpoeHnI0 OYEBUIHO, UTO BEPITUHBI, TIONYUUBIITHNE METKUA HA Pa3-
HBIX ITTarax, He ABASIOTCS CMeKHbIMH. [[09TOMY mOCTATOYHO pacCcMOTpPETh
ciydaii, Kormga 0b6e BepIIUHBL MMOIYYal0T METKH Ha, OJHOM W TOM JKE Imare.
Ho B sTOM caydae nBe cMeKHBIE BEPIIMHBI HE MOTYT UMETHh OJMHAKOBYIO

METKY. [ |
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2 JOCTU2KNUMOCTDb 1N CBA3HOCTD

B sTom pazzese MBI paccMaTpUBaeM TOTHKO OPUEHTUPOBAHHDBIE U HEOPH-
E€HTUPOBAHHBIE MYJbTUTPAMBI, Y KOTOPHIX YUCJIO BEpIIUH KOHedHO. Takue
MYJIbTATPADBI Mbl HA3BIBAEM KOHEYHBIMH.

2.1 Tabauia JOCTUXKNMOCTU

Bepriuaa, A OpUEHTUPOBAHHOTO MYyJIbTHTpada HAZBIBACTCS JOCTUNICU-
Mol U3 BepHMHLI B 3TOr0 MyabTUrpada, ecau CyIIeCTBYeT MyTh B 3TOM
mynbrurpadge u3 B B A. [lpu 3ToM cuuTaercs, 94To KayKJasi BEPIIUHA, T0-
cTrRuMa u3 camoii cebsi. Crie1o0BaTeIbHO, OTHOIIEHNE TOCTUXKUMOCTH ped-
JIEKCUBHO.

Teopema 2.1 (TPaH3UTUBHOCTD JOCTIKUMOCTH). Omuowenue docmu-
IHCUMOCTIVY, MPAHIUMUBCHO.

Zoxazameavcmeo. Ecan cymecrsyer nyrs u3 A B B u u3 B B C, TO Cy-
mecrsyer u iyTh u3 A B C. JlocTaTouHo cHavaJia BRIIHCATH PEOPA EPBOroO
MyTH, a TOTOM PEOPa BTOPOro MyTH. [ ]

Tabauuyeti docmustcumocmy, OPUEHTUPOBAHHOIO MYyJIbTHIPada Ha3bIBa-
ercsa TabInIa, B KOTOPOil CTPOKK M CTOIOIBI TIOMEYEHBI BEPIIIMHAMH TOTO
Mmyabrurpada, a Ha mepecedeHnr CTPOKH M CTOMOIA CTOUT 1, €Cium MeTKa
CTONOIA JOCTUAKMMA U3 METKHU CTPOKHU, U CTOUT () B OCTAIBHBIX CIydasX.

JLst ToCTpOeHUsT TAOIUITHI JOCTUKUMOCTH MOXKHO HCIOMB30BATE CIIEIY-
OIMUIT aJIrOPUTM.

Bepriuaa, A OpUEHTUPOBAHHOTO MYILTUTPada HAZLIBAETCS CMEKHON C
BepmmHO# B 3T0oro Mynerurpada, €ciu B 3TOM MyJabTUrpade CymecTByer
pebpo, HAYAIBLHOM BEPIINHON KOTOPOTO SIBAsIETCsT B, 8 KOHEYHOH BepIIHHOM
apasgercs A.

Boibupaem Beprivny A U HAXOAWM BCE BEPIIHHBI, JOCTURUMbBIE n3 A.

Jlnst 3TOrO CHaYaja BBINUCHIBAEM CAaMy BBIODAHHYIO BEPINHUHY, & 3aTeM
BCe CMEXKHBIE ¢ Heil. BRIOpanHyo BepIUHY CIUTaeM 0003pEBaeMOii.

Ecnu obo3peBaemasi BepinHa, SBASETCS TOCIEIHEH, TO BCE BEPINUHBI,
pocrrzkuMble u3 A, Halinensl. B nporuBHOM ciydae cuntaeM 0003peBaeMoit
CAEIYIONIYIO BEPIINHY BBIMUCHIBAEMOM TIOCTIEI0BATEILHOCTA U JOOABIIEM B
KOHIIE TTOCIEIOBATEIbHOCTH BCE BEPIIHUHBI, KOTOPBIE CMEXKHBI ¢ 0603peBae-
MOIi, HO He BCTPEYAIOTCS eIé B BBITTUCHIBAEMON MOCTIEI0BATETHHOCTH.

IToBTOpsiemM 3Ty mpoueaypy A0 TEX MOp, IIOKA 0003peBaeMasi BEPIIUHA He
OKaXKeTCsl MOCTIETHEN.
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Teopema 2.2 (KOPPEKTHOCTH ajropurMa JOCTHXKUMOCTH). B no-
CMPOEHHOT, NOCALIOBAMEALHOCTIU OKANCYMCA BCE BEPULUHDBL, JOCTIUNCUMbLE
us A u MmoavKo MaKue SEPUILHDL.

Jloxaszamenavcmeo. Ecian cymrecTByeT myTh
r,72y...sTm

u3 As Bu By, Bs, ..., By 9BIg10TCd KOHEYHBIMU BEPIIHHAMEU PEOED 3TOro
[IyTH, TO ITU BEPIIUHBI OYIyT BKJIIOYEHBI B BHIMUCHIBAEMYIO MOCTIEI0BATEb-
HOCTB. DTO JOKA3BIBAETCS MHAYKIME 1o m. Bepmuua By Oymer BKIIOUYEHA
cpady. KEcnim Briodena mepmmua B;, TO OHA B KAKOH-TO MOMEHT OKAYKeT-
cst 0603peBaeMoii, Tocsie 9ero OyIeT BKIIOYEHA W CMEXKHAs C Hell BEPIITUHA
Bit1.

SaMeruM Termepb, 9TO BCAKAS BEPININHA, CMEXKHAs C JOCTHXKUAMON n3 A
BEPIIMHONA, caMa JOCTHXKUMA 13 A.

Je#icTBUTENBHO, €CITU CYNIECTRYET MYTh T'1, T2, ..., Ty U3 A B B u pebpo
Tmi1, Uayiiee uz B B C, TO CyMIECTBYET MYTh 71,79, . .., Iy, Timt1 U3 A B
C.

Jokaxkem Tenepb WHIYKIKEH 10 HOMEPY BEPIIUHBI B TOCIEI0BATETHHOC
TH, YTO BCE BKJIOYEHHBIE B BBITUCHIBAEMYIO MOCIEIOBATEIbHOCTH BEPITHHBI
gocrmkuMbl u3 A. Kaxkgas BepinHa 3T0# MOCTIE€I0BATEILHOCTH JTUOO B~
JISTeTCs TIEPBO B MOCJIEI0BATEIBHOCTH, MO0 CMEYKHA C HEKOTOPOIl MpeIbl-
IyIeil BepIUHON 9TOi MoCIen0BaTeTbHOCTH. Tak KaK M0 WHIYKIIHOHHOMY
MPETIONOKEHWIO TIPEILIIYINAA BEPIIHHA TOCTHXRUMA, 13 A, TO U paccMar-
pUBaeMas BEPIINHA TOXKE JOCTHXKMMA U3 A. [ |

Paccymorpum, Hampumep, caoBa rpad 1.2.1, B KOTOPOM BEPIIUHBI [TOMe-
genbl mudpavu ot 10 mo 18, a pébpa — uudpamu or 1 1o 9.

Bepmuna 11 sBnsiercs m3onupoBanuoii. Hukakas mpyras BepiinHa He
goctukuMa n3 11. Bepmmua 10 He mMeeT BepIuH, CMeXHBIX ¢ Heil. Ilo
9TOI MpUYWHE HUKAKAsS JPyTras BEPIIUHA HE JIOCTUKUMA U3 HEE.

Haiiném Beprmmast, mocrmxkumbie u3 12. Cragana nomermaem 12, 13. To-
Tom obo3pesaem 13 u nomemaem 14. Ilonygaem 12, 13, 14. Ilorom obo3pe-
BaeMm 14 m momemaem 15. ITorom obozpesaem 15 m momemaem 16. ITorom
oboszpeBaem 16 m momemaem 17. Ilorom obospesaem 17 u momemraem 18.
TTony4aaem

12, 13, 14, 15, 16, 17, 18.

Hasmee o6o3peBaem 18 u momeraem 10. 16 mpu 3TOM MOMEINATH HE HATO,
TaK KAK 9Ta BEPIINHA YKe eCcTb B nocyiemoBarenbaocru. O6o3pesasi 3aremM
10, MBI He M00aBjseM HOBBIX BEDITHUH W 3aKAHYMBAEM MOCTPOEHUE.
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Taxum obpazom u3 12 mocrmxkumser 12, 13, 14, 15, 16, 17, 18 u 10.

Haiiném Bepiubbt, qoctukumMbie u3 17. [locmenoBaTeibHO BBITTUCHIBAEM

17, 18, 10, 16.

DTH 3Ke BEPIIUHBI JJOCTUKUMBI 13 16 1 18. Anajorudnbiv 06pa3zoM noJty-
qaeM, 9To n3 13 moctmwxkumbr 13, 14, 15, 16, 17, 18 u 10. U3 14 qocTUKUMBL
14, 15, 16, 17, 18 u 10. 13 15 moctuxkumbr 15, 16, 17, 18 u 10.

Y
Y
Y

I » o >
- > -

10 11 12 13 14 15 16 17 18

TTonyuaem crenyromyo TabAKIy JOCTHKAMOCTH:

10 11 12 13 14 15 16 17 18
01 0 0 0 0 0 0 0 O
1 0 1 0 0 0 0 0 0 O
21 o 1 1 1 1 1 1 1
31 o0 o0 1 1 1 1 1 1
4 1 0 0 O0 1 1 1 1 1
51 0 0 o0 o 1 1 1 1
%6 1 0 0 O O O 1 1 1
71 0 0 O O O 1 1 1
¥ 1 0 0 0 O O 1 1 1

B cnyuae HeOpHEHTHPOBAHHOTO MYJILTUTPAMhA OTHOIIIEHNE TOCTUIKHAMOC-
TU CUMMEeTpUYHO. B 3TOM ciyvae MOXKHO TOXKe HCIIOTB30BATH MPEITOKEH-
HBII AJITOPUTM J[JIs TTOCTPOEHUsT TAOJUIIBI JOCTUKUMOCTH.

2.2 KomMnooHeHTHI CUJIBLHON CBA3HOCTU

OTHOIIEHNe JOCTUAKMMOCTH TPAH3UTUBHO U peduiekcuBHO. [loaTomy oT-
HOIIIEHUEe B3aUMHOU JOCTUXKUMOCTHU SBJIIETCSI OTHONIEHUEM SKBUBAJIEHTHOC-
1. Cile10BaTEIbHO, 3TO OTHOIIEHNE pa30MBaeT BEPIIMHBI Ha, KJIACCHI B3aUM-
HO JIOCTUKUMBIX BEPILKH. DTU KJIACCHI HA3BIBAIOTCI KOMTNOHEHMAMU CUND-
Hol c8A3HOCTAU.

OpureHTUpPOBaHHbII MyJbTUIPAd HA3SBIBAETCI CUALHO CEA3HBILM, €CJIU OH
COCTOUT U3 OJIHOIT KOMIIOHEHTHI CUJILHON CBA3HOCTU.
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Hanpumep, B rpade 1.2.1 KOMIOHEHTaMY CUIBHON CBA3HOCTH ABJISTIOTCS:

{10}, {11}, {12}, {13}, {14}, {15}, {16, 17, 18}.

Ha xommoHeHTax CHUIBHOM CBA3HOCTH MOYKHO PACCMATPUBATEL CIAETYIO-
1mee OTHONIEHNE JIOCTUKUMOCTH.

Ounpepenenne 2.2.1 (mocru>kmMocTu HAa KoMmoHeHTax). Kaowcdaa
Komnonenma docmusicuma u3 camoli ceba. Ecau xomnonenmor passusmot,
evibupaem 6 Kancdotl U3 Paccmampu8aeMvy KOMNOHEH NO 00HOMY dAe-
Mmenmy. Buibpannvie snemenmot e ABAAOMEA 63aGUMHO JOCTNUNCUMbBLMU,
max KK KOMNOHEeHMos, pasasuumst. Komnonenma docmuoicuma us dpyeoti
KOMNOHEHTNbL, eCAU 8bOPAHHBLY 6 Hel IneMenm JOCTUINICUM U3 INEMENMA,
6b10pan020 8 dpy201i Komnonenme. Komnonenma cmpozo docmusicuma u3
Ipy20l KOMNOHEHMBL, ECAU OHE JOCTUINCUMA U IMU KOMNOHEHTDL PA3AUY-
HbL.

Teopema 2.3 (0 YacTHYHOM TOPsIIKE HA KOMIIOHEHTax). Onpedene-
HUE JOCTNUNCUMOCTIU HE 3GEUCU 0T BUO0Pa INEMEHTNOE 8 KOMNOHEHMAT.
Omuowenue cmpozoti JOCTIUNCUMOCTIY HE KOMNOHEHTAT ABAACTCA HAC-
MUYHOLM NOPATKOM.

Jloxaszamenvcmeo. BoibepeM m3 KOMIOHEHTHI K1 9J€MEHTHI a1 U a9, a U3
xoMmmoHeHThl Ko ssementsl di U ds. Ilycrs a1 nocruzxkum us di. Tak kax d;
JOCTUKUM U3 do U Qg JOCTUKUM U3 A1, TO (g JOCTUKUM U3 ds.
OrHOoLIEeHe CTPOroii JOCTUKUMOCTH Ha, KOMIIOHEHTAX TPAH3UTUBHO, TAK
KaK OTHOIIEHUE NOCTUXAKMMOCTU Ha, BEPIIMHAX TPAH3UTUBHO. BMmecre ¢ Tem
JIBE PA3IHYHBbIE KOMIIOHEHTBI HE MOTYT OBITh B3AUMHO JOCTHKUMBIME, TAK
KaK B MPOTUBHOM CJIyd9ae, B KaXK/IOM U3 HUX MOXKHO ObLIO ObI BRIOPATH IO
BepILIMHE TaK, YTOObI BhIOpAHHBIE BEPIIMHBI OBLIM B3aUMHO JOCTHXKMMBI.
910 03Ha4asI0 ObI, YTO PacCMaTPUBaEMble KOMIIOHEHTHI cOBIaAaroT. [ToaTo-
My OTHOIIIEHUE CTPOTOH JOCTUKUMOCTH Ha KOMITOHEHTAX AHTUCUMMETPHUU-

HO. i

Js n300pakeHns KOHEYHBIX YaCTUIHBIX MOPIIKOB MOXKHO HCIIOIb30-
Barh caemymommit cnocod. Ha3oséM asreMeHT MUHUMGADHDIM, ECITH OH HE SB-
JISTETCS CMEYKHBIM HU C KAKUM 3JIeMeHTOM. PacnomoKuM MUHUMAIBHBIE dJ1e-
MEHTHI Ha HUXKHEM ypoBHE. PaccMoTpuM ocTaBmiuecs aieMeHThl. KaxK abrit
MUHUMAJbHBINA U3 OCTABIINXCS JIEMEHTOB, PACIOJIOXKHUM HA BTOPOM YDOBHE.
IIycTh y2Ke mOCTPOEHBI 3MEMEHTHI HECKOIbKUX HAYAJbHBIX ypoBHeil. Kax-
JBIfi MUHUMAJbHBIN W3 2JIEMEHTOB, HE TOMEINIEHHBIX €€ HU Ha OJUH U3
y2Ke [I0OCTPOEHHbIX YPOBHEH, IloMellaeM Ha CJeAyIolMi [ocae BceX paHee
TIOCTPOEHHBIX YPOBEHL. 13 3/IeMEeHTOB OMHOTO YPOBHS HU OIWH HE SABJISETCS
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CMEXHBIM K Apyromy. Kciu 3jieMeHT BEPXHErO YPOBHS @ SBJISIETCS CMEXK-
HBIM K JJIEMEHTY MEHbBIIEro YPOBHsS b U He CyIIECTBYeT HHKAKOIO TaKOro
9JIEMEHTA € TTPOMEXKYTOIHOIO YPOBHS, 9TO & CMEXKEH C ¢, a ¢ CMeXeH ¢ b, 1o
COEIIUHSIEM a U b OTPEe3KOM.

B paccmarpusaemMoMm npumMepe YaCTHYHBIA [OPAJIOK HA KOMIIOHEHTAX
UMeeT CAeIYIOIUl BAI:

{10}
|.{16,17,18}
s

[{14}

s

[{12} 11}

B cnyuae HeopueHTUPOBAHHOTO MYyIbTUTPada OTHOIEHHE B3ANMHON 10~
CTUKUMOCTH COBIIAJIAET C OTHOIIIEHUEM TOCTHAKUMOCTH. B 3ToM ciydae MHO-
JKECTBO BEPINUH PA30MBAETCs HA KOMIIOHEHTBI C8A3HOCINU, 8 BEPINUHBL U3
Pa3MMYHBIX KOMIIOHEHT HE JTOCTUKUMBI OfHa n3 Apyroit. Takum obpazowm,
YaCTUYHBIA MOPSAJIOK HA KOMIIOHEHTAX SIBJISETCH TPUBHAJBHBIM. Kaxkmas
KOMIIOHEHTA SBJIAETCA M30JUPOBAHHBIM 3J€EMEHTOM B 3TOM YaCTHUIHOM IIO-
pAIKe.

HeoprenTtupoBanubiit Myabrurpad Ha3bIBAETCA C6A3HbBIM, €CITH OH CO-
CTOUT U3 OIHOI KOMIIOHEHTbHI CBA3HOCTH.

2.3 Ilopoxkmamomine MHO>XKeCTBa. bas3bl

MHOKXeCTBO BEPITUH OPUEHTUPOBAHHOTO MYJIbTUTrpada HA3BIBAETCS 710-
POXHCOAOULUM, €CITH KAXK AT BEPITUHA JOCTHKUMA U3 OJHOM U3 BEPIITUH 3TO-
T0 MHOXKECTBA.

MHOKeCTBO BEPINIUH OPUEHTHPOBAHHOTO MYJbTUTpada HA3LIBAETCS €ro
6a30ii, ecu OHO SIBJSETCA TOPOKIAIONINM, HO ITePECTAHET OBITH MOPOKIa-
FOIIUM TIOC/I€ BBIOPACHIBAHUS M3 HErO JII00OHM OMHON BXOASINEH B HETO Bep-
T HBI.

Haunpuwmep, B rpade 1.2.1 umeerca roabko onua 6aza {11, 12}. B camom
Jene, Kaxkaast 6a3a MOMKHA, comeprKaTh BepimuHbl 11 u 12, Tak Kak Kaykast
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W3 HUX HEe JTOCTUXKMMA HU W3 KAKOH OTIWYHON oT Heé€ Bepmmubl. Ho n3 12
JOCTUKHUMBI BCE BEPIIUHBI, Kpome 11.

Teopema 2.4 (o 6a3zax). Muoscecmaso eepuiun OPUEHIMUPOBAHHOZ0 MYAb-
muepapa aeasemcs 6a3oti mozda u Moavko mozda, k0204 0HO codepacum
POBHO No 00HOT eeprrute U3 KaAHCAOT MUHUMANADHOT KOMNOHEHMbBL CUALHOT
CBAZHOCTIU U HE CO0epaHCUmM OPY2UL GEPUIUH.

Jloxasameavemeo. Kaxknas BepiimHa JTOCTHKHMA ©U3 JI000H BEPIIHUHBI
KaKOMi-TO MUHUMAJILHON KOMIIOHEHTHI CUJIBLHOI cBsi3HOCTH. JleiicTBUTeIbHO,
KayK1as BEPINWHA, JTUOO JIEKUT B MUHUMAJIHLHOM KOMIIOHEHTE W TOTIA JTOCTHU-
KUMa U3 JI000H BEPIMUHBL 9TOH KOMIIOHEHTBI, TAK KaK JIIOObIE JIBE BEPIIIH-
HBI OTHOM KOMIIOHEHTHI B3aNMHO JTOCTHZKHMBI, JTHOO JIEXKUT B KOMIIOHEHTE,
KOTOpasd AOCTUKUMA U3 HEKOTOPOH MUHUMAJIbHON KOMIIOHEHTHI M TOTIA /10-
CTUXKUM3, W3 JIO00I BEPITUHBI 3TON MUHUMAJIBHON KOMITOHEHTHI.

Hukakast BepIiHa 13 MUHUMAJTBLHON KOMIIOHEHTHI HE JOCTHKUMA HU U3
KaKo BEpIITUHBI, He JiexKalleil B 3Toit komrnoHeHTe. [1o 3To# npuynHe B KaxK-
Joi 6aze HOMKHA OBITH XOTd OBI OJHA BEPIINHA W3 KaXKI0H MUHUMAJIbHOMN
KOMIIOHEHTBI. [ |

B uwactHOCTH, KaxKmas 0a3a COMEPKUT BCE MCTOYHHUKH U HE COAEPIKUT
CTOKOB, KOTODPBIE HE SIBISTIOTCS NCTOYHUKAMU.
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3 HJEPEBbBA

B sTom pazmene paccMaTpuBaOTCs KOHEIHBIE HEOPUEHTUPOBAHHBIE TPa-
Gbu1 6e3 meTenn.

3.1 Omnpenenenusi nepeBa

Ounpenesnenne 3.1.1 (gepesa). /Jlepesom naswvsaemes céasnoil epad 6es
YUKAOE.

Teopema 3.1 (06 ocroBe rpada). M3 npouzeoavhozo c6a3noz0 zpada
ydanenuem pébep MOAHCHO NOAYUMDL depeso.

[Monmy4denHoe mepeBO HA3BIBAETCS OCMOB0M ITOTO Tpada.
Jist MOKa3aTe/IbCTBa TEOPEMbI JIOKAYXKEM TPHU JIEMMBIL.

Jlemma 3.2. Buwbpacvieanuem pébep u3 xancdozo nymu, He ASAANULE20CH
YUKAOM, MOHCHO TIOAYHUIMD IAEMEHMAPHOIT NYMb, CoeduHAOWUT me JHce
8EPULUHDL.

U3 xaorcdozo npocmozo yukaa 6b0Paco8GHUEM PEGED MOHCHO NOAYBUMD
IAEMEHTMAPHBLT UUKA, COCOUHAOWUT TE JHCe BEPULHDL.

Ecau epagd codeporcum yukra, mo on codepacum u npocmoti YuKs.

Jloxaszamenvcmeo. Ecan m3 myTr BBIOPOCHTH €ro HAYAJIBHYIO WM KOHEY-
HYI 9aCTh, TO MOJYYUTCS TyTh. PacCMOTpUM TyTh HAUMEHBIEH JIJIUHBI,
COEIMHSIONTNI Te 2Ke BepiiuHbl. KCu B HeM BHYTDEHHsIsI BEPIUHA, COBIIa-
JaeT ¢ KOHIIEBOH, TO MMeeTCst Oomee KOPOTKUi IMyTh, COSINHSIONINI Te Ke
BEPINUHBI, & €CJIM COBIAAIOT /IBE BHYTPEHHIE BEPIIUHBI, & KOHIIBI Iy TH Pa3-
JINYHBL ¥ OTJIMYHBI OT BHYTPEHHUX BEPIIHUH, TO MOXKHO Y/IAJIUTh YaCTh IIyTH,
COEIMHSIIONIYIO 9TU COBIAIA0IINE BepiuHbl. J[Jis 9TOro BhIOEpEM MEpPBYIO
BHYTPEHHIOIO BEPINUHY, JJIs KOTOPOH €CTh COBITAIAOIIAS BHYTPEHHSST BEp-
MIUHA, HAWIEM TIOCIETHIO BEPINUHY MyTH, COBIAJAIOINIYIO C 9TOH BHYTPEH-
Hell BEPIINHOMR, W BHIOPOCHM OTPE30K IyTH OT MEepPBOil J0 MOocIeaHeil ¢ Hei
coBraarommeii. Craemytoriee mocyie BHIGPOIIEHHOTO OTPe3Ka pebpo OTIUIHO
oT pebpa, HAXOISIIErOCs MMepe 1, BEIOPOIIIEHHBIM OTPE3KOM.

Bribepem B 1ukje Takoii OTPE30K, B KOTOPOM BHYTDEHHUE BEPIITUHBLI HE
MOBTOPSIOTCS ¥ OTJIMYHBI OT KOHIIOB OTPE3KA, 8 KOHIIBI OTPE3KA, OJUHAKOBHI.
DTOT OTPE30K OYIET FMEMEHTAPHBIM [THKJIOM. [ |

He Bepno, uT0 U3 muK1a BHIOpPAChIBAHNEM pPebep MOYKHO TTOIYIATh [IUKJT,
COeTUHAIONININ Te Ke Bepiuinabl. Hampumep, u3 1K,

A,r,B,t,C,s,D,u,B,r, A
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HEJIb3s TIOJIYYNUTh [IUKJI, TPoXoasmii yepe3 A B rpade:
u

A B C D

Pebpo rpada mHasbBaeTCa yukAuveckuM, €CIU OHO BXOIUT B KAKOU-TO
npocToii 1uk/. OcTanbHbie PEOPA HASBIBAOTCS GUUKAUYECKUMU.

JIemma 3.3 (o nmkimyeckoMm pebpe). Iocae yoarenua yukauueckozo
pebpa u3 cea3H020 epada IMom epad 0cmaémes CeA3HHM.

Joxasameavcmeo. Hamo mokazars, 9ro Ji00bIe IBE BEPITHHBI CBA3AHbBI Y-
TéM B mosryuenHOM rpade. B HadaabHOM rpade oHu CBA3aHBI S1eMEHTaAPHBIM
nyrém. Ecnam 3ToT myTh He mpoxoanT uepe3 BhIOpoIneHHoe pebpo, OH ocTa-
Hercda myTéM u B mosrydeHHoM rpade. Ilycrs BeibporneHo pebpo r ¢ KOHIIaMu
A n B. Ilycrb 310 pebpo BXOAAT B IPOCTON ITUKJI

A, r,B,r,Aq,..., 15, A

3aMeHVM B TIyTH, CBA3BIBAIOMIAM PACCMATPUBAEMbIE BEPIIHHBL, BHIOPOIIIEH-
HOe pedpo HA MYTh

A,T'S, .. .,Al,’f'l,B.

[Mosryarm Ty Th B HOIYy9e€HHOM Tpade, CBI3bIBAIOIIIN pacCMaTPpUBaEMbIe Bep-
HIKHBIL. [ |

Jlemma 3.4 (06 amukimdueckoM pebpe). Ilocae ydasenusn ayurasuvec-
K020 pebpa u3 ceaznozo epaga smom 2pad nepecmaém Ooimd CA3IHHIM.

Jloxasamenvcmeo. Ecian 6b1 B monmydenHoM rpade KOHIIBI BBIOPOIIEHHOTO
pebpa CBA3BIBAIMCH KAKMM-TO JIEMEHTAPHBIM MyTEM, TO HOOABUB K HEMY
BBIOPOITEHHOE PEOPO, MBI TTOIYYMJIA OB TPOCTOM UK, & BRIOPOIIEHHOE Peb-
PO OBLIO OBI IMUKIMIECKAM. [ ]

Hoxazamenvcmeo meopems, 3.1. Ecau B rpade ecTb IUKJIBI, TO €CTh U IIPOC-
ThIe MUKIbL. BuIOpocuB nmuKandeckoe pedpo, MBI MOIYINM CBA3HBIA rpad C
MEHBINIIM 4ducaoM pédep. IIpomomkaeM 3TOT mpolecc 10 TeX IMOp, MOKa B
rpade ecthb 1ukJbl. Tak Kak B rpade 6e3 pédbep NUKIOB HET, TO IPOIECC
3aKaHIMBAETCS M B PE3YJIbTATE MOIydaeTcs Nepero. [ ]
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Teopema 3.5 (o myTsax B gepese). B depese das 410600 napove pasauanoix
8ePWUN CYULECTNEYEm 00UH U MOALKO 00UN C8A3BIBANUUT UL INEMEHMAP-
HoLt nYymo.

Ecau 6 ceasnom zpage 0as A0OBT 08YT PASAUMHBLT BEPULUH CYULECTT-
eyem 00U U MOABKO 00UH COCOUHAOWUYT IMU BEPULUHBL INEMEHMAPHbLT
nYmob, Mo IMOM 2paP He UMEEN YUKAOG U, 3HGUUM, ACAAETNCA JEPEGOM.

Joxasameavcmeo. IlycTh ecTh IBa pA3IUIHbIE HIEMEHTAPHBIE TTYTH, COETN-
HSAIONIWE TE YK€ BePIIAHBLL. Ecan 9Th aBa myTH UMEIOT OOy 0 BHYTPEHHIOK
BEPIINHY, TO MOKHO PACCMOTPETH Gosree KOpoTkue myTh. Ecim onn He nme-
0T O6IIMX BHYTPEHHUX BEPIIMH, TO MPOXO/s CHAYAIA IIEPBBIi Iy Th, & II0TOM
BTOPO# B 0OPATHOM MOPSIIKE, MBI TIOJIYYUM TIPOCTON UK.

Ecnu B rpade ecThb s/ieMeHTapHBIH TUKJI, TO JJisi JIOOLIX JBYX €ro pas-
JIMYHBIX BEPINUH CYIIECTBYET JBA PA3TUIHBIX COCTUHAIONINX ITH BEPITUHBI
3JIEMEHTAHBIX [IYTH. [ |

ITpeiokeHHOE ONPEAEIeHIEe NePeBa ABISETC JEHOTAMOHHBIM (OMUCa-
TebHbIM). HO MOXKHO NPeAIoKUTh U ONEPAIUOHHOE OIIPeeIeHue.

I'pad ¢ BrigeseHHON BepIIMHON Has3biBaercsa JI-zpagom TOrIA U TOIBKO
TOr/Ia, KOrAa OH Jub0 MMEeeT OJHY BEpIIWHY U HE MMeeT HU OJHOro pebpa,
b0 MOMyYaeTcss U3 KOHedHOro yuciaa JI-rpados 6e3 momapHo obMmuX Bep-
MHUH ¥ 6e3 momapHo obmmux pédbep mobaBIeHIeM HOBOH BEPIMHHBI, KOTOPAs
OyIeT ero BBIIEJEHHOW BEPIIWHON, U A00aBIEHUEM HOBBIX pedep, COeInHsI-
FOIUX HOBYIO BEPIIUHY C BBIIEIEHHBIMU BepUinHAMU 3a0aHHBIX JI-rpados.
Bo Bropom ciyuae OyaeM roBopuTbh, 4ro 10T Jl-rpad nosydaercs coedu-
Hnenuem /l-epagos. Beimemennast BepIuHa HA3BIBACTCS KopHem J[-zpada.

Teopema 3.6 (pekypcuBHOe onpeznesenune nepesa). I'pad ssasemca
depesom moeda u Moavko moezda, k0206 NOCAE 006ABAEHUA NPOU3EOALHOT
€20 sepuunbl videsentoti on cmanosumea Jl-epagom.

Zoxasameavcmeo. Ilycts rpad mocie BeIIETEHNS BEPITUHBI CTAHOBUTCST J1-
rpacdom. UHnyKImeil mo Yuc/iy ero 3JeMEeHTOB JIOKAXKeM, UYTO OH CBSI3€H W
HE MMeeT ITUKJIOB.

B camom mene, 3To BepHO miig rpada ¢ omHON BepnHON u 0e3 pédep.
Ecnu 310 BepHo gy kakux-1o JI-rpadoB, U3 KOTOPHIX PAaCCMATPUBAEMBIi
Jl-rpad nogydaercs coenmHeHWEM, TO JIOOBE JIBE er0 PA3IUIHbBIE BEPITHHBI
b0 JieKaT B OMHOM W3 coenuHseMbix /I-rpadoB u TOrga MMET eIUHCT-
BEHHBIH COETUHSIIONINIA X JIEMEHTAPHBIA MyTh, JUOO JIEXKAT B PA3HBIX CO-
eqnnsgeMbix H-rpadax u TOrga e IMHCTBEHHBIN COETUHAIOMINNA STH BEPIITHHB
JIEMEHTAPHBII NyTh MOMy4Yaercs OObeIMHEeHUEM 3JIEMEHTAPHBIX IIyTel u3
paccMaTpuBaeMoil BEPITUHBI B KOpeHb coenmuasieMoro Jl-rpada, us 3atoro
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KOpHS B KOpeHb HOBOTO /JI-rpada, 3 Hero B KOpeHb APYyroro COeIUHSIEMOro
H-rpada n u3 3TOro KOpHS BO BTOPYIO BEPIIHUHY.

W3 sToro u teopemsr 3.5 caenyer, aro Kaxkgapiii I-rpad asiagerca gepe-
BOM C BbIJIEJICHHON BEpPIIMHON.

Boigesum reneps B jiepeBe OJHYy BepLIMHY U HA30BEéM e€ xkopHem. Pac-
CTOSTHUEM BEPIIUHBI 3TOTO Tpada OT KOPHS HA30BEM JJIUHY 3JEMEeHTapHOrO
MyTH U3 9TOH BEPINWHBI B KOpeHb. CKaXkKeM, YTO BEPIITHHA PACIIONIOKEHA, HA
YPOBHE ¢, €Ciu €€ PaCCTOdHUE OT KOPHSA PAaBHO 1.

Kaxnas Bepuinza ypoBHs ¢+ 1 cMeXKHA € OJHON U TOTBKO OTHOM BEPIIIH-
HOM YPOBHS$ ¢, Ha3bIBAEMOI IPEIKOM PACCMATPHBAEMON BEPIIUHBI YPOBHS
1+ 1. JI;1a BEepITUHBI YPOBHS ¢ CMEXKHAas C Hell BePITUHA YPOBHS ¢ + 1 Ha3bI-
BaeTCs €8 HEMOCPEICTBEHHBIM TOTOMKOM.

PaccmoTpum HENOCpeICTBEHHBIE TIOTOMKHY KOPHS. PaccMoTpum [1/1st Kaxk-
JOr0 TAKOTO MOTOMKA BCE BEPINWHBI JI€PEBA, JIEMEHTAPHBIA IIyTh U3 KOTO-
PBIX B KOPEHB AEPEBa IMIPOXOIUT Yepe3 STOT MOTOMOK. Fciin ocTaBUTh TOIBKO
Pé6pa, KOHIIbI KOTOPBIX SBJISIIOTCS TAKAMU BEPIIMHAMU, TO MOJYIUM CBHA3-
HbIi Tpad 6e3 IMUKIOB.

[Momxy4dennbre TakuM 06pa3oM rpadbl HE UMEIOT OOIIUX BEPITUH U PEdep.
Wcronb3yst MHIYKIMIO TI0 YUCTY BEPIIWH JI€PEBA, MOXKHO CUUTATH, IYTO ITH
rpadsl aBagiorcd [l-nepeBbaMu, KOPHIMU KOTOPBIX SIBJISIOTCS PACCMATPHU-
BAEMbI€ HETIOCPEICTBEHHBIE MOTOMKH KOPHs. JTO JOKA3BIBAET, UTO JIEPEBO C
BBIIEIEHHON BepinHOoil aBigerca JI-rpadom. [ |

Teopema 3.7 (o uuciie BepiiuH gepesa). Ceasnuii epagh mozda u moav-
K0 M020a ABAAEMCA JEPEBOM, K020 WUCAO BEPUIUH 8 HEM HA 00HY boavwe,
weM YUCAO PEDED.

ZLloxaszameavemeo. B omnosepmmuaaOM JI-rpade 3TO COOTHOIIEHHE BBHIIOI-
ngaerca. Ecim oHO BRITOMHAETCA B coeauHsieMbIx /I-rpadax, To BBIIOIHAECTCA
U B COEIMHEHNN, TAK KaK JT0DABIIAETCS CTOIBKO pébep, CKOIbKO rpadoB co-
€/INHSIETCS, U OHA BEPITHHA.

Ecu guciio BepiniuH Ha 0HY DOJIBIIE, 9€M YUCI0 PEDED, TO IUKIUIECKUX
pébep HeT, Tak KaK MOC/Ie BHIOPACHIBAHUS IOy YUJIOCH OBI IEPEBO, B KOTOPOM
PA3HOCTh MEKIY THCIOM BEPINUH W YUCTOM PEGep GOJbINe e UHUIIDL. [ ]

3.2 IlocTpoeHme MUHUMAJBHOTO OCTOBA

B sToMm moapazgene Mbl pacCMATPUBAEM CBA3HbIE TPAdBL.
Jst monmyvennsi OCTOBa PEOPa MOXKHO YIAJIdATh PA3HBIMH CIIOCODAMHU,
OJIHAKO ODIIee YMCI0 YIOAJIEHHBIX PEDEp HE 3aBUCUT OT Crmocoba yraseHus
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pé6ep. Tak Kak B pe3yJsibTaTe YWJIO BEPINIUH JTOKHO OBITH HA OTHY OOIhIIE
qucia pébep, YuciIo yIOAJTEHHBIX pédep paBHO duCay pébep MHUHYC <THCIO
BEPIIUH [LJTIOC OJTHH.

Paccymorpum Teneps caydait HarpyKeaHoro rpada, pébpa KOToporo mme-
0T 33/IAaHHBIE CTOUMOCTH. B 3TOM Cilydae mosy4aeMbie OCTOBbI HE ABJISIOTCS
PaABHOTPOBHBIMU U MOXKHO MTOCTABUTH 3334y MOJYUIEHUS CAMOTO JIEIIEBOr0
ocroBa. CymMMma cTomMOCTell Bcex ero pébep He MPEeBOCXOIUT CYMMBI CTOU-
MocTell Bcex pébep m0boro mpyroro octoBa. Camblii NeméBbiii OCTOB €Ie
HA3bIBAIOT MUHUMAALHBLM.

Agropurm 1 (oyg HocTpoeHNsI MUHUMAJIBHOTO ocToBa). Pacnosa-
2aem 6ce pébpa 6 nopadke so3pacmanus uxr cmoumocmed (2pynno. pébep
¢ 00UHAKOB0T, CTNOUMOCTIIDLIO MOMHCHO BBINUCHLEENb 6 NPOU3EOALHOM TOPAJ-
Ke).

Buibupaem nepeoe pebpo u 6KA0NAEM €20 6 0CTNOG6.

Hyemo yorce pacemomperivt HEKOMOPsLe PEODG U HEKOMOPDIE U3 HUL GKAN0-
YeHBL 6 0CMOG6.

Paccmompunm caedyrousee pebpo. Ecau emecme ¢ yoice 8KA04EHHBMU 6
0cmos pébpamu ono 06pasyem zpad 63 YUKA08, MO BKAMOUAEM €20 8 OCTNOS,
uHae OMOPACHLEAEM IMO PebPO U NEePerodum K PACCMOMPEHUIO CAEIYIOULE20
pebpa.

Anzopumm saxanuusaem pabomy, xo2da 6 ocmoe 6ydem SKANUEHO CMOAL-
K0 PEGED, WMO UL HWUCAO HG O0HO MEHLULE YUCAL BEPULUH.

Teopema 3.8 (o koppekTHocTu ajropurma 1).  Aszopumm 1 deticm-
SUMEABHO CIPOUT, MUHUMAALHBT 0CTNOS.

Jloxasameavcmeo. Hano noxkasarh, 9TO MOCTPOEHHBIN 0cTOB D1 He JI0poKe
nroboro apyroro ocrosa. Ilycts Do — camblilt gemésniii octoB. MHaykiimei
1o uucay pébep B Do, He gaBadmomuxcst pébpavu octoBa Di, mOKazxKeM, 9TO
D1 ne popoxe Dy. Pacemorpum niepsoe pebpo (B LOpsiiKe UX BKJIIOUEHUs]
B D7) ocroBa D, ne sxomsiee 8 Dao. Ilyts A u B — KoHIIbI 3TOr0 pedpa.
OTu BepIMuHLL B fepeBe Do COeIMHEHBI HEKOTOPBIM 3JIEMEHTAPHBIM Ty TEM.
DTOT OyTh HE MOXKET COCTOATH TOJBKO U3 pébep ocroBa D1, TAK KaK TOL/A
B D1 6b11 Ob1 k1. Beibpocum u3 Dy Takoe pebpo 3TOro myTH, KOTOpoe He
apjsiercst pebpom ocroBa D1, u mobaBuM paccMarpuBaemMoe pedpo ¢ KOHIa-
Mu A u B. HoBui#t ocToB He 10poxKe ocToBa Do, HO UMEeT MeHbIne pédep,
HE SIBJISIONIXCA pébpamu ocToBa Dy . [ ]

IIpusenem nmpumep. Paccmorpum HarpyzkeHublit rpad, 3aganublii Tabau-
meit CMexXHOCTH:
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A B C D FE
A 0 33 16 2 719
B 3 0 3 222 3
¢ 16 3 0 7 1
D 2 22 7 0 77
E 719 3 1 7 0

Pacnonoxkum pébpa B mopsiaKe BO3PACTAHUS:
(E,C),(A,D),(B,C),(B,E),(C,D),(A,C),(A,B), (D, E), (B, D), (A, E).

Ux crommoctu passsr: 1, 2, 3, 3, 7, 16, 33, 77, 222, 719.
Bkirogaem B octoB pébpa:

(E,C),(A,D),(B,C).
Crenyroriiee pebpo BKJIIOYATH HEJB3s, TAK KAK MOSBUTCS IMUKJ. Briarogaem

B octoB pebpo (C, D). Tlomyuaem weTbipe pepa W 3aKAHIUBAEM TIOCTPOCHUE
OCTOBA.
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4 TIOATPA®EI. YETHBIE IT'PA®EI

B srom paspene paccMaTpUBAKOTCA HEOPUEHTHPOBAHHBIE KOHEYHBIE MDA~
ot 6e3 meresib. Mbr nipeamonaraeM, 9To rpad Comep:KuT pédbpa U, 3HAUTUT,
vmMeer OOsee OMHOM BEPIUHBI.

4.1 Yérubie rpadsl

Ounpenesnenne 4.1.1 (uagekca Bepuiunsbl). Hndexcom eepwunos epada
HA3BLBACTNCA YUCAO0 BCET PEOED, OAA KOMOPHLL IMA BEPUIUHA ABAACTNCA KOH-
4e6o1.

Onpenesnenue 4.1.2 (uétaoro rpada). I'pag nasweaemes wémmuwm, ec-
AU uHdere KaxHcdotl e2o 8ePWIUHBL YEMEN.

Teopema 4.1 (Ditnepa o uérHbix rpadax). Ceaswuid 2pad asiiem-
cA “EMHBLM M020a U MOABKO Mmoz2da, Kozda cyuecmeyem npocmoti yuka,
npoxodawut wepes ece pébpa epada.

Joxazameavcmeo. B mpocToOM muKIe WHIEKC KaXKJI0H BEPITUHBI YETEH.

ITycTb B cBsi3HOM rpade MHAEKC KasKI0M BEpITUHBI YETEH.

Bribepem mpom3BOIBHYIO BEpIIHHY. Tak Kak rpad CBA3€H, CYIIECTBYET
pebpo, IJIst KOTOPOTO 3Ta BEPIUHA sIBJISETCsT KOHIEBOH. PaccMoTpuM npy-
ro#t kower| 3Toro pebpa. Tak Kak ero WHAEKC YETeH, CYIIeCTBYET IPYToe
pebpo ¢ KOHIOM B 3TOi BepmuHe. PaccMoTpuM npyroii KoHeIr 3Toro pebpa
U Tak gajiee. BeiOupas TakuM 00pa3oM KazKablil pa3 HOBOE PeOPO W MCIOIb-
3ysi 9ETHOCTh WHIEKCA KAYKION BEPIIHHBI, MBIl 9€PE3 KAKOE-TO YUCJIO MIArOB
BEpHEMCST B BEPIITNHY, BLIOPAHHYO TIepBOii. JInbo nmpu 3ToM Oy Iy T NpOoiiaeHb
BCe PEOpa, b0 OHO U3 HENPONIEHHBIX PEDED UMEET OIHY W3 PO IeHHBIX
BepIIMH KOHIEBOH. Kemm 661 910 Ob110 He Tak, rpad He ObLT ObI CBI3HBIM,
TaK KaK HEMPONEHHbIE BEPITUHBI HE ObLINA OBl JOCTHKUMbI U3 PO IEHHBIX.

B nepsom ciiyuae rpad seisiercs sitepossiM. Bo BTOpoM ciydae mpo-
JIOJIZKUM TIOCTPOEHUE, BLIOUpasi 9TO HEMPOHIeHHOe PeOPO U ero HempoiTeH-
HBIN KOHEII.

DTO MOKA3BIBAET, YTO CBA3HBIN YETHBIM Tpad dBiasercs 00beIuHEeHuEM
MPOCTBIX IUKJIOB 0e3 obmmx pédep, B KOTOPOM KAXKBIA CJI€AYIOMIMI THKII
uMeeT OOIYI0 BEPIINHY ¢ O0beIMHEHnEM MpeablAyInuX. IIpeamonaras, 910
obbeTMHEHNE IPEIBLIYIIUX [IUKJIOB SABJISETCS TTPOCTHIM [UKJIOM, TTOIYIaeM,
910 3T0 00bEIUHEHNE BMECTE C PACCMATPUBAEMBIM ITUKJIOM TOXKE SBJISIETCS
IPOCTHIM HUKJIOM (06X0/ HAI0 HAYATH ¢ ODIIell BEPIIUHbI). [ ]
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4.2 Iloarpadmsl

Ounpenenenne 4.2.1 (moarpada). [pad, sepuwunamu Komopozo aeisi-
0MCA 8CE BEPULUHDL 3G0AHH020 2Pada, 6 PEOPAMU KOMOPO20 ABAANMCA HEKO-
mopuie pébpa 3adarnozo 2paga, Hasveaemea nodepagpom sadarnozo 2paga.

Onpepenenne 4.2.2 (cymmbr noarpados). Paccmompum dea nodzpa-
Pa nexomopoezo epapa. Cymmoti smux nodepagdos Haszo6ém maxot nodepap,
4mo pebpo 2pada ABAKEMCA PEOPOM CYMMBL MO204 U MOAbKO Mmozda, K020a
IMo pebpo ABAAEMCA PEOGPOM 00HOZ0 U3 PACCMAMPUBAEMBLE NOZPAPOS U He
ABAAECNCA PEOPOM OPY2020 U3 PACCMAMPUBLEMBLT TL002PAPOE.

W3 oupepenedus ciejyer, 4To CJIOXKEHUe HoArpadoB KOMMYTATUBHO U
aCCONMATHUBHO, & CyMMa, moArpada ¢ camum coboit He comepkut pédep. [lox-
rpad 6e3 pébep HazbBaeTca mycTbiM. Cymma myctoro moarpada ¢ jiobbmv
noarpacgpom G paér sror noarpad G. 'oBopst, 4To MHOXKeCTBO HOArpadoB
C 9TOi1 onepanmeil CoKeHust 00pa3yeT BEKTOPHOE IPOCTPAHCTBO HAJ [IOJIEM
BbIYeTOB 110 MOy 2. Cam rpad Toxe siByisiercs noAarpadom 3roro rpada.
DTor noarpad HA3LIBAETCS MOTHBIM.

Teopema 4.2 (0 cymme uérabix noArpados). Cymma wémuor nodzpa-
P06 AsAAENCA LEMHBM 1002PAPOM.

Loxasamenavcmeo. UHIEKC BEPITUHBI B CYMME PABEH CyMMe WHIEKCOB TOMN
BEPIIUHBI B CyMMUPYEMbIX Ipadax MUHYC yABOEHHOE YnCI0 PEOED, KOTOPBIE
WMEOT 3TY BEPIINHY B KAYECTBE KOHIIA W KOTOPBIE SABIAIOTCA KaK pPEOpaMu
MIEPBOTO CJIATAEMOr0, TaK W pEOpaMu BTOPOTO. [ ]

Hodnpocmpancmeom pocTpanHcTBa NOArpad0B HAZBIBAETCS KAXK/I0€ Ta-
KOe MHOXKECTBO MOATPadOB, 9TO CyMMa JIOObIX ABYX HOArpadOB M3 3TOTO
MHOKECTBA CHOBA MPUHAJIEIKUT ITOMY MHOKECTBY.

Taxum 0b6paszoM, uérHbie OATpadbl 0OPA3YIOT MOAIPOCTPAHCTBO TPOCT-
PAHCTBA BCEX TOATPadOB.

Bazucom noxanpocrpancTBa HA3BIBAETCA KarK/I0€ TAKOE ero IMOIMHOZKECT-
BO, 9TO KaXK/bIH moarpad u3 3TOro moAmpOCTPAHCTBA €IMHCTBEHHBIM 00pa-
30M TIPEICTABUM B BHIE CYMMBI TIOMAPHO PA3IAYHBIX JIEMEHTOB 9TOTO TOJI-
MHOXKECTBa. [Ipm 3TOM CyMMa MyCTOrO MHOMXKECTBA TOArpadoB cumTaeTcs
nyctbiM noarpadom. HYucao aaemMenToB Ha3uca HA3BIBAETCS PA3MEPHOCTNHIO
TTO/IIPOCTPAHCTBA.

ITo Teopeme Diinepa, B AepeBe HET HEMYCTHIX YETHBIX MOArPAdQOB, TAK
KaK B JepeBe HeT MUKAndecKux pédep. Iloaromy pazMepHOCTH MOANPOCT-
pancTBa 4érHbIX noarpados B gepese pasHa (), a 6asuc 3TOro mOAIPOCT-
PaHCTBa, MYCT.
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Kak m3BecTHO, /71 OCTPOEHUST U3 MPOU3BOIBHOIO CBA3HOTO rpada me-
peBa KCIIOIb3yeTCs IPOIEeaypa BeiOpachBanus pébep. Uucmao BHIOPOIIEHHBIX
pé6ep mpu 3TOM PaBHO 4YUCILy PEGEpP MUHYC YHCJIO BEPIIMH IJIOC OLMH.

Buibporennbie pédbpa, HA3BIBAIOTCS Topdamu. XOpIbl, KAK MBI 3HaEM, He
OTIPEIENIAIOTCS OAHO3HAYHO. [locse BhIOpPACHIBAHNS BCEX XOP/I TOTYUaeTCsS
JIepEeBO, HA3BIBAEMOE OCTOBOM rpada.

Teopema 4.3 (0o pasMepHocTH M Gasuce IIOANPOCTPAHCTBA YETHBIX
noarpadoB). as xascdoi zopde h paccmompum eduncmeennvid sae-
Mermapruli nymo 6 ocmose, coedunaruwut Konyd Imot zopdw. Pébpa
amozo nymu emecme ¢ Topdot obpasyrom wémnnd nodepad Trn, maxr xax
06Pa3YIOM INEMEHMAPHBIT UUKA.

Mmnoowcecmeo ecex noaywennox nodepagos Ty dasn ecex xopd obpasyem
6asuc 8 nodnpocmpancmae wémmunx nodzpagos. Caedosamenvho, pasmep-
HOCTL AMO20 NOONPOCTNPAHCINEE PAEHA HWUCAY TOPJ.

Jloxaszamenvemeo. ZcHo, 9TO pas3auYdHbIE CYMMBI TOMYYE€HHBIX MOATpadoB
COZIEPKAT PA3JIUIHBIE XOP/BL U TOITOMY PA3THIHBI.

Paccmorpum npomssosbabiii uérHbrii noarpad. Ou mubo myct, aubo co-
JEPKUT XOPJIbI, TAK KaK B JIepeBe He MOKeT ObITb Y8THBIX moarpados. s
KaXK /108 XOp/IbI h, SBJIsIOeiicss pedpoM paccMaTpuBaeMoro moarpada, mpu-
6aBUM K pacCMaTpHUBAEMOMY moATpady moaydenusii moarpad 1, conepxka-
WA 3Ty XOpPAy.

B nonyuenno#t cymme xop/ibl He ABASAIOTCHS PEOpamMu. 3HAYUUT, ITa CyM-
Ma, ABJISIeTCs YETHRIM ToArpadoM ocToBa. HO 0CTOB HE COMEPKUT HEMYCTHIX
9€THBIX TOArpadOB. 3HAYMT, T4 CYMMa MyCTA U PACCMATPUBAEMBIN ITOJI-
rpad paBen cymme Bcex Tj 17 BCeX TAKUX XOPI h, KOTOpBIE ABIISIIOTCA
ero pébpamu. [ |
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B stoMm pazmene MBI paccMaTpUBaeM OPHEHTHPOBAHHBIE KOHEUHBIE HA-
rpyxkennbie rpadbl 0e3 neres. Mbl mpeamonaraem, 9To rpad CHIBHO CBsi-
3en (r06as BepIIMHA JOCTHXKHMMA U3 JIIO0OH APYroil) u comep:KuT Gosee
OJIHOH BEPUIWHEI.

I'pad 3amaérea Tabauueit cMexkHOCTH. I TPOCTOTHI MBI IPEITOIAra-
€M, 9TO KazK[asl BEPIIMHA CMEXKHA C J000i Apyroil OTaIu<IHON 0T Heé Bep-
mrHo#i. Takum 0bpa3om, B TabIuIle CMEKHOCTH 110 JUATOHAJE CTOST HYJIH,
a OCTAJIbHBIE JIEMEHTHI SIBJIAIOTCS [IOJIOKATEIbHBIMY LEIbIMEU YucaaMu. e-
pes p(A, B) oboznauaeTca crouMocTh pebpa, uayinero u3 A B B.

HanomuuM, 4T0 CTOMMOCTBIO [IyTH HA3BIBAETC CyMMa cToMMocTel (Be-
COB) BCEX BXOIAIIMX B 3TOT MyTh pédep. IIyTh ¢ HAMMEHBIIEH CTOMMOCTHIO
MBI HAa3bIBAEM CAMBIM JEIMEBbIM. MbI 00CYIKIaeM BOTPOC TTOCTPOEHUS CAMO-
ro JeméBoro MmyTH u3 MepBOM 33aHHOI BepuIuHBI BO BTOPYH. CTOMMOCTD
9TOrO CAMOTO JIEMIEBOTO IIYTH Mbl HA3BIBAEM KPATYANIINM PACCTOSHUEM.

Jlnst perienns 3TOro BoOmpoca mpejiaraercs aaroputm Jleiikerpol. B
TOM AJITOPUTME BEPITUHAM MPHUIHCHIBAIOTCA HEOTPUIIATEIBHBIE TEJThIE TUC-
Jla B KadecTBe METOK. MeTka 3a/1aéT BEPXHIO T'PAHUILY JJIS KPATYaiIero
PACCTOAHMSA TTOMETEHHON BEPIIHHBI OT BRIOPAHHON. MeTKu ObIBAIOT BPEMEH-
HBIMHU U TIOCTOSTHHBIMU. BpeMeHHBIe METKH YMEHBIIAIOTCS B X01€ PADOTHI aJl-
TOPUTMA, IO TEX MOP, MOKA HE CTAHOBATCS MOCTOSHHBIMU. Ha KaxXaoMm 1rare
paboThl AJTOPUTMA TOYHO OIHA W3 BPEMEHHBIX METOK CTAHOBUTCH MOCTO-
aanoi. ITocTogarmas MeTKa paBHA KpaTdailllieMy PaCcCTOSHHUIO MOMEISHHOM
BEPIIMHLI OT BhIOpanHO#. MeTka Bepmmubl A o6o3Hagaercs depes u(A).

Kpome Toro BepmmaaM TpPUNUCHIBAIOTCS TYTH W3 BHIOPAHHON BEPIIWHBI
B paccmarpuBaemyto. Eciu mMensercs Merka, TO MEHSIETCS W PUTACAHHBIH
Iy Th.

Asaropurm 2 (asropurMm deiikerpbr). Aazopumm pafomaem no waezam.
Bubepem sepwuny C.

ITar 0. Bubparnas eepwura C' noaywaem memxy 0. Ima memxa 066-
asafemca nocmoannoti. Bubpannwd nymev uz C ¢ C' ne codepacum pé-
bep. Kaoicdas dpyzasn sepuuna B 6 xauecmee 8pemenmoti MeEmMKL noiyva-
em cmoumocms pebpa, udyusezo us eobpannoti sepuwuns, C' 6 nomevaemyro
sepwuny B. Bubpannoit nyme uz C 6 B cocmoum u3 001020 3mozo pebpa.

ITar ¢ das awbozo i > 0. Cpedu sepuiun ¢ 8PEMEHHBLMU MEMEAMU
Halimu sepwundt ¢ Haumenvutetd memrotd. Cpedu maxuxr eepuun 634mb
0ony. Memwxy smoti sepwunvs A o6sasume nocmoannot. Ecau ece eepusuno
NOAYHUAY NOCTNOAHHDLE METMKU, 3AKOHYUMD PAOOMY AN20PUMMA.
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Memxu ocmaswWuTca 6epwut ¢ BPEMEHHOLMU METKAMU 3AMEHUTD NO
caedyrowemy npasuy.

Ecau p(A, B) + p(A) ne menvwe p(B), mo memxy B ne meniem.

Ecau orce p(A, B)+u(A) menvwe w(B), mo memxy sepwuns, B mensem
na p(A, B) + p(A). Bubpannuwd nyms uz C 6 B menaem na eubpaninili
nymb us C' 6 A, donoanennnii pebpom us A ¢ B.

THepexodum Ha wae i + 1.

Takum 06pazom, CHaYANA BbINOIHseTCd nHunman3anus (mar 0), a mno-
TOM BBITIONHSIOTCA maru 1, 2, ... J0 TeX MOp, MOKa elé eCTb BPEMEHHbBIE
METKH.

Teopema 5.1 (Teopema o KoppeKTHOCTH ajropurMma leifikcTpsr).
Hocmoannas memra sepuwuns, A pasusemcsa kpamuativemy paccmosHuto
amotl sepuuns, A om ewbpannoti eepuiuns C'.

Jloxasameavcmeo. JIerko 3aMeTUTD, YTO METKA BEPITUHBI PABHA CTOUMOCTH
BhIOpanHoro nytu u3 C' B 3Ty BepiuHy. Kpome Toro, mjist BEPIIUHBI C TOCTO-
SIHHOM METKOW BHIOPAHHBIH IIYTh MPOXOIUT 9€PE3 BEPIIUHBI C TTOCTOSHHBIMHA
MeTKaMH, MOTYyIEHHBIMH Ha TPEJBIIYIINX MIarax aJrOpPUTMA.

IMokazkem, 9TO JJIsT BePIUHBI A ¢ TOCTOSIHHOM METKOM BHIOPAHHBIN My Th
a u3 C' B A aBiigercs CaMbIM JCHIEBLIM.

JlokazbpiBaTh 310 OyAeM WHIYKIHEH 10 HOMEPY IIara aJropuTMa, Ha KO-
TOPOM BEPIMHA, A MOTy9IaeT MOCTOSTHHYI0 METKY.

[yTs umeercs Gomee merménsiii myts 3 w3 C' B A.

Ecmu myTh 5 HE TPOXOIUT TONBKO Yepe3 BEPIIUHBI ¢ TOCTOSTHHBIMUA MET-
KaMHU Ha miare, Ha Koropom A mosydaer MOCTOAHHYIO METKY, mycTb DD —
repBas BEPIIMHA 3TOTO IYTH, KOTOPas He IOJIyUnIa MOCTOSHHON METKHU J0
paccMaTpUBaeMoro 1rara, a I/ — mpeapiayias BepIinHa.

Torma

1(E) + p(E, D) = u(D) = p(A).

Tem Gosiee croumoctb nyTu  HE MeHbLIE CTOMMOCTH IIyTH (.

3HAYUT, TyTh [J TPOXOJAUT TOJBKO Yepe3 BEpITUHbI, TIOIY YUBIIHE TTOCTO-
SIHHBIE METKH JI0 PACCMATPUBAEMOTO IIIATA.

Paccmorpum npeanocnenaue pepiminnbl By u By myreit a u 8. Tak xak

w(A) < pu(Bz2) + p(B2, A),
TO CTOMMOCTDH IIYTH (3 HE MOXKET ObITh MEHbIIIE CTOMMOCTH IIYTH (V. [ |

[IpuBeném mpumep.
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C momorbio anroputma, JlefiKeTphl TOCTPOUM CaMBIi AEMEBBIA TyTh U3
pepmnHbl A B Bepmmay F B OpueHTHPOBaHHOM HAarpy»KeHHOM rpade, B
KOTOPOM CTOMMOCTHU PEDep 3adaHbl TabanTIe:

A B C D FE

A 0 33 16 2 719
B 170 0 36 222 3
cC 1 101 O 7 1
D 22 11 46 O 7
E 54 1 16 111 O
IITar 0.
A B C D F
0 33 16 2 719
IITar 1.

Tocrognnryo merky nomxyaaer D. Beibpanubiii myts ects (4, D).

A B C D E
0 13 16 2 79

IITar 2.

IMocrosunyo merky nosydaer B. BeiOpannsiii mytsb ects (A, D), (D, B).

A B C D E
0 13 16 2 16

Tar 3.
IMocrosuuyo Merky noaygaer C. Boibpauustii nytsh ects (A, C).

A B C D E
0 13 16 2 16

ITar 4.
IMocrosinayto MeTky monydaer E. Boibpanustit nyts ects (A, D), (D, B), (B, E).

A B C D E
0 13 16 2 16



IIpeamerHbIil yKa3aTesb

anaroputMm JlefikcTper, 36
AJICOPUTM JJ1A TTIOCTPOEHUST MUHMU-
MaJbHOTO OCTOBa, 30
AJITOPUTM JOCTUAKUMOCTH, 18
AHTUCHMMETPUYHOE OTHOIIEHNE, 9

6aza myabsTurpada, 24
OMHApPHOE OTHOIIEHUE, T

BEPINUHA JAOCTHKUMasd, 18
BEpIINHA U30JIMPOBAHHAsA, 12
BEPINUHA CMeKHasA, 18
BEPIUHBI CMeKHbBIE, 15

Bec mytH, 13

rpad, 5

rpad ABymONBHBIH, 15
rpad KoHeuHbIH, 15

rpad Harpyxennsbiit, 10
rpad cBs3HbIM, 23

rpad CHJIBHO CBSI3HBIN, 21
rpad gérHbIi, 32

,Z[—rpacb, 27

IepeBo, 25

AnuHa myTu, 13

JOCTHXKAMOCTD HA KOMIIOHEHTAX CUJTh-
HOI CBA3HOCTH, 22

WHJIEKC BEPIIUHBI, 32
uppedIIeKCUBHOE OTHOITIEHHE, 8
UCTOYHUK, 12

KOMIIOHEHTA CBA3HOCTH, 23

KOMIIOHEHTBI CHJIbHOH CBA3HOCTH,
21

koperb JI-rpada, 28

34

JIEMMa, O IIUKJIM9IecKoM pebpe, 26
JIeMMa, 00 3JIeMEeHTAPHOM Iy TH, 25
JIMHEWHBIN MOPAJIOK, 9

MHUHUMAJbHBIN 371eMeHT, 22
myabTurpad, b

HOCUTEJIb OTHOIIEHUS, 8

OPHUEHTUPOBAHHBIN Tpad, 5
OPUEHTUPOBAHHBIN My abTHTPad, 5
ocToB rpada, 25

OCTOB MUHUMAJBLHLIH, 30
OTHOIIIEHNE SKBUBAJIEHTHOCTH, 8

moarpad, 33

noanpocTpancTea b6asuc, 34

TIOANIPOCTPAHCTBA PA3MEPHOCTD, 34

TOPOXK JAOIIEE MHOZKECTBO MYJIb-
turpada, 24

npocrpascrso noarpados, 33

ayTh, 13

IyTb IPOCTOM, 13

IyTh 3J€eMeHTapHBbIH, 13

pebpo anukanyeckoe, 26
pebpo mukmIeckoe, 26
peditekcuBHOE OTHOINIEHHE, &

CAMMETPUYHOE OTHOIIIeHNE, 8
coenquaenue /-rpados, 28
CTOK, 12

cymma moarpados, 33

TabInIa UHIMAEHTHOCTH, 11

tabiuua cmexHoctu, 10

Teopema O 06a3ax OPUEHTHPOBAH-
HOTrO MyJsbTurpada, 24



IIpenmernprit yka3areb

TeopemMa O JBYIOJBHBIX Tpadax,
15

TeopeMa O KOPPEKTHOCTH AJITOPHUT-
ma Jefikctpor, 37

TeopeMa O KOPPEKTHOCTH aJITOPUT-
Ma JIoCTUzKUMOCTH, 19

TeopeMa 0 KOPPEKTHOCTH AJITOPHUT-
Ma, [IOCTPOEHNS MUHIMAITb-
HOro 0cToBa, 30

TeopeMa O MyTAX B Jepere, 27

TeopeMma o paszbuenuu, 8

TeopemMa 0 Pa3MepHOCTH u Oasuce
IOPOCTPAHCTBA YETHBIX
noarpados, 34

TEopeMa O PEKYPCHUBHOM OTpejie-
JIEHWU JiepeBa, 28

TeopeMa O CyMMe YETHBIX NOAIPa-
dos, 33

TeopeMa O TPAH3UTUBHOCTH JIOCTHU-
Kumoctu, 18

TeopeMa 0 YaCTUIHOM TIOPSIKe Ha,
KOMTIOHEHTAX, 22

TeopeMa O JYHUCJIe BEPIIUH JIePeBa,
29

Teopema 06 ocrose rpada, 25

TOTAJILHOE OTHOIIeHNE, 8

TPAH3UTUBHOE OTHOIIIEeHHE, §

xopza, 34
K, 13
UUKJ IPOCTOi, 13

MUKJ 3JIeMeHTapHbIi, 13

JaCTUIHBIN TOPSIOK, 9

35



