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Hexoropsle mpuMepsl cMezKHOCTHBIX
MHOTOIPaHHUKOB KOpa3zMepHocTH 4

Poctucnap JlessiTon

AnHOTanua

B macrogmieit crathe mocTpoena cepust KOMOMHATOPHBIX TUIIOB
CMEXKHOCTHBIX MHOIOI'DaHHUKOB B R ¢ qpcmom Bepiia N = 2d +
4. Bce nmocTpoenHble MHOTOIPAHHUKYA UMEIOT ILJIOCKYIO AMArpamMMmy
leitna onpemesieHHOrO BUA, & UMEHHO: B HEil POBHO d + 3 WepHBIX
TOYEK, JIeKAIUX B BBIITYKJIOM MOJOXKECHUU.

Takue mmarpammbr leita mapamMeTpusyoTcs 3-I€PEBbIMU
(J1lepeBbaMU ¢ HEKOTOPOIi JTOMONHUTEIBHO CTPYKTYPOii).

st Bcex MHOTOTPAHHUKOB TTOCTPOEHHO! Cepuu YnCa0 rpaHeit
PA3MEPHOCTH 1M, COJEPKAIINX BEPIINHY A, 3aBUCHAT JIUIIb OT d U
m.

1. BBenenue

CMe2KHOCTHBIE U IUKJIN4YeCKNe MHOI'OI'PAaHHUKUA

Mmuororpannuk B RY naswisaerca cmesrcnocmmoim, eciu mobbie | D /2] ero
BepiuH 00pa3yoT rpanb. Mbl Oyjaem paccmarpuBarh ciaydaii, kormga [



getHo (D = 2d), Toraa JioOble d BepIHH CMEKHOCTHOTO MHOTOTDAHHHKA
00pa3yoT IpaHb.

[IpumepoM CMeXKHOCTHOTO MHOTOTDAHHUKA SIBJISETCS THUKJINIECKUi
mMHOrorpanuuk [1]. st ero mocTpoenust HCIOIb3YeTCst KPUuGas MOMEHMOE
6 R, xoropasi comep:kur Bce Touku Bupa (t,t%,t3....t"7), e t €
R. Bwoimykaas o6osiouka JI000M0 KOHEYHOTO TMOJAMHOXKECTBA KPUBOI
MOMEHTOB HA3BIBAETCSA MUKJINIECKAM MHOTOTpAHHUKOM. [lukindeckunit
MHOTOTDAHHUK SBJISETCS CMEYKHOCTHBIM.

Ussectro [1], [2], uTro wmeno rpaHeil MUKIXYECKOTO MHOTOIDAHHUKA
(bukcupoBaHHON ~ pasMEpHOCTH  MaKCHMMAJbHO  BO3MOYKHOE  JIJist
MHOTOTDAHHUKOB TAKOIl PA3MEPHOCTH ¢ TAKUM KOJTHIECTBOM BEPIITHH.

Kpome muKIM9IeCcKOro, Jazke B UYETHOH Ppa3MEPHOCTH CYMIECTBYIOT
JIpyTHe TMPUMEPBI CMEKHOCTHBIX MHOTOTDAHHUKOB ¢ D) + 4 BepmuHamu
(B HEUETHO!N pA3MEpPHOCTH CHTyalus mpoire, cM. Shemer [3]).

[lepBbie mMpuMepbl CMEZKHOCTHBIX MHOTOTDAHHUKOB OBLIH TOJIY YeHbI
['pronbaymom [4]: miast D = 4 ecth 2 KOMOHHATOPHBIX TUITA CMEZKHOCTHBIX
MHOTOIDAHHUKOB, HE CUUTAsA IMUKJIAIECKOTO.

Jdunarpamma leiina (cm. [1])

Bekropnas nuarpamma l'eitia no3sosisier koudurypanuu X* uz N Toyek
B D-MepHOM TIPOCTPAHCTBE MOCTABUTH B COOTBETCTBHE KOH(PUIYPAIHIO X
n3 N HeHyJIeBLIX BeKTOpOB B N — D — 1-MepHOM TPOCTPAHCTBE.

IIpu  sTOM  KOMOMHATOPHKA X  TIOJHOCTBIO  ONpeJenseTrcs
KOMOMHATOPUKOI ncxonHoii Koudwurypamun X* (cM. omnpejejeHus: B
[1]) m HAoGopoT. DTO KAHOHMYECKOE COOTBETCTBHE, T. €. aBTOMODPMDU3MbI
X unynupyior asroMopdusmsl X* u Ha060pOT.

LenTpanbHas MpoeKIus (13 Hadaaa KOOpAUHAT) KOHMUTypanun X Ha
POU3BOIBHO BEIOPAHHYIO MHIEPILIOCKOCTD € (eM. puc. 1.1)



Pucynox 1.1.

jaer kKoHdwurypamuio X depHbXx u Oeysbix Touek B N — D — 2-mMepHOM
npocrtpancTee — adgpdunnyio guarpammy leitna koudurypamun X*.

Adbdunnag aumarpamma [eitna He onpegensercsa  OJHO3HATHO
koHdurypamueit X*, 7. K. uMeercs €B00OOJa BBIOOpPA TUMNEPILTIOCKOCTH
e. Hanpuwmep, nape addunubie gmarpammbr leiiia (cm. pue. 1.2)
COOTBETCTBYIOT OJIHOMY # TOMY K€ KOMOWHATOPHOMY THILY HCXOIHOM
koucurypamun X*.

Pucynoxk 1.2.
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Ecim He oroBopeHo mupoTwBHOE, B JaJjbHEillIeM I0J CIOBaMU
yanarpammva [eitsia Gyaer moHuMarhess uMeHHO adduHHAST JuarpaMmma.

Onpenenienune 1.3. Koneunbiit Habop 4YepHBIX #U O€JIBIX TOYEK HA
tockocTH, adOUHHO MOPOK AN IOCKOCTh, HA3bIBAETCs (TLIOCKOI)
ouazpammo.



Omnpenenenne 1.4. JIpe NJIOCKHX IuarpamMMbl, Kak TPaBUIO (CM.
[1]), HazBIBAIOTCA KOMOUHAMOPHO IKEUBANEHMHbLMLU, €CTTH MEZKILY STUMUI
JIByMsI MHOYKECTBAMH CYTIECTBYET OWEKIHs, COXPAHAMONIAS IBET TOYEK,
OpPUEHTAIMM TPOEK W OTHOIIEHUE ,Jie?KaTh MeXKJIy' JijIs TPOeK TOYeK,
JlezKalux Ha OJHON NpAMOI.

Omnpenenenne 1.5. Ogmako B JaHHOW CTaTbe MBI HA3bBIBAEM
JIMArPaMMBbl KOMOUHAMOPHO IKEUBAAEHMHBLMU, €CTTU OHU KOMOUHATOPHO
SKBUBAJIEHTHBI B CMbICJIEe omnpejiesieans 1.4 ¢ TOYHOCTBIO 70 3epKaJbHOiT
CUMMETPHUH.

AnajiornasHo,  KOMOWHATOPHYIO  SKBUBAJEHTHOCTH  BEKTOPHBIX
qauarpamy  (HaGopoB BeKTOpoB B R3) Mbl Takxke Oyjgem MOHUMATHL C
TOYHOCTBIO JI0 CMEHBl OPUEHTAIINH BCErO MPOCTPAHCTBA.

Onpenenienne 1.6. Ilyctp X — mjiockas juarpamma, TOYKH KOTOPOIi
Jjiexkar B obmem rnooxkenuu. Byjgem ropoputh, uro M C X ob6jaagaer
cBoiictBoM YNbB, eciim oTHOCUTETbHBIE BHYTPEHHOCTH MHOXKECTB

Conv({A € M : A — gepnas To4Ka})

Conv({A € M : A — Genast Touka})

nMeroT Hemycroe mnepecedenne. (3mech Conv(-) 0603HAYaeT BHIMYKIYIO
060J104KY. )

Ham mnotpeGyiorcst ciefyomnpe n3BecTHble (DAaKTHl O JAHArpaMMax
Teitna (cm. [1], [3]):

1. Nmeercst kKaHOHUYECKasi OMEKIIUST MEK/Iy TOYKaMu jguarpamm X * u
X. Touky, coorBercrBytony Touke A € X, Oymem o00o03HAUATH
qepes A*.



YeTHoMepHBITT CMEXKHOCTHBIIT MHOTOTPAHHUK CHMILIAIMAJICH, a
cae0BaTeIbHO, TOYKHM JauarpaMmbl [eiiia MHOXKeCTBa BepIInH
CMEeKHOCTHOTO MHOTOIDAHHHMKA (/11 KPATKOCTH B JajbHeltmeM
Oygem mwmcarth ,TOYKH JjguarpaMmbl  [eilyla  cMeXKHOCTHOTO
MHOTOTDAHHUKA' ) JiezKaT B 00IIEM MOJIOKEHHUH.

Touku X* jrexkat B 00111eM MOJI0XKEHUU TOT/IA ¥ TOJBKO TOT/Ia, KOTIa
ToukH X JIeXKaT B OOIIEM IOJIOZKEHUU.

ILnockasg nuarpamma X dBigeTcd guarpaMMmoi l'eityia HEKOTOporo
BBINIYKJIOTO MHOTOTDaHHUKA (T. €. Touku KoHdwurypaunun X* sexar
B BBIIYKJIOM TOJIO’K€HUH) TOTJa W TOJBKO TOTJIA, KOTJa st JI00Oi
toukn A € X coiictBo UNB Beimosnneno mist muoxkectsa X \ {A}.

Kpurepnii rpanm MHOrOrpaHHUKa Ha SI3bIKe AuarpamMMbl [eiina.

[TycTs Touku KoHpurypanuun X * saBjsioTCs BepIIMHAME HEKOTOPOTO
BLIIYKJIOTO ~ MHOTOrpanHmka K. MuoxectBo M* gaBigercd
MHOXKECTBOM BepINMUH HEKOTOpoil Tpanm K Torjga W TOJTBKO
Torja, Korja jist Maoxkectsa X \ M Boinoaneno coiicrBo UNB.

B cBasm ¢ 3tum B jasbHeiinieM wHOTAA Oy/IeT HMCIOJIH30BATHCS
cAeyIoNas TePMUHOJOTUs: MbI Oy/JeM TOBOPUTH 00 ,yiaaJleHuu
HEKOTOPBIX TOYEK U3 JIMArPAMMBI, & 3aTeM JIJIs ,,0CTABIINXCsS TOYEK
npoBepsaTh cBoiictBo UNB. OHo Oyer BBIMOJIHEHO TOTIA U TOJIBKO
TOrJIa, KOTJA ,,VIaJeHHbIE TOYKH 00pa3yloT rpaHb.

KoMOuHATOpHBIA ~ TUI  AuarpaMMbl  leiila  IHKJIHYECKOro
MHOTOrpaHHHKa pa3Mmepuoctu D = 2d ¢ D + 4 BepmuHamu
TakoB (cM. puc. 1.7): D + 4 To4uku jiexkaT Ha OKPYKHOCTH, TIPHYEM
9TH TOYKHU TIOTIEPEMEHHO OeJIble W YepHbBIE.

CnemoBarenbHo,  Tpynna  KOMOWHATOPHBIX  aBTOMOP(U3MOB
NUKJIMYECKOTO MHOTOIDAHHUKA JEefiCTBYyeT Ha MHOYXKECTBE €ro
BEPINUH TPAH3UTUBHO.



Pucynoxk 1.7.

7. CMeKHOCTHBIE MHOTOTPAHHUKHU KOMOUHAMOPHO HCECMKUE, T. €.
KOMOWHATOPHBI THUT CMEKHOCTHOIO MHOTOTPAHHUKA, OTIPeJIe/IsieT
KOMOMHATOPUKY  KOH(MUTYpaIlM{  BEPIIHUH. CrenoBaTeIbHO,
KOMOMHATOPHBIA THII CME:KHOCTHOI'O MHOTOIDAHHHUKA OJHO3HATHO
omnpejesisieT KOMOMHATOPUKY €ro BEKTOPHOU Jimarpammbl [eita.

Huknnaeckuii mopsaaI0K

PaccmorpuMm oKpyzKHOCTBL S ¢ paccTaB/JIeHHBIMH HA Hell 4depe3 paBHbIE
PACCTOSTHUSL N TOYKAME W ¢ 33JIaHHON opueHTarueii (T. e. OJHO W3 JBYX
HalnpaBJeHnit ee 00X0/1a HA3BAHO HAITPABJIEHUEM ,,II0 YaCOBOI cTpeJike®, a
Jpyroe — ,MIPOTHB YaCOBOI CTPEeJKH).

Onpenenenne 1.8. 3azars Ha MHOXKecTBe M U3 N 3JIEMEHTOB
yuKrAsUMECKUt NOPAA0K BHAYAT IMOCTABUTH €r0 3J€MEHTHI BO B3aWMHO
OJTHO3HAYHOE COOTBETCTBHE C BHLIOPAHHBIMHU TOYKAMH HA OKPY:KHOCTH, C
TOYHOCTBIO JI0 TIOBOPOTA OKPYKHOCTU HA yros 2km /n.

[Ipo ameMeHTBI MHOXKECTBA, HA KOTOPOM 33/IaH IMUKINIEeCKAN TMOPSI0K
MOXKHO TOBOPHUTH O COCEJJHUX C HUMU dJIeMeHTaX.

IIpomueononosichvim K JTAHHOMY MUKJIUIECKOMY TIOPSIJIKY Ha3bIBAETCs
IUKJINYEeCKUN MOPs/IOK, B KOTOPOM HAIpaBJieHUsl TI0 U TPOTUB 4YaCOBOit



CTPpeJIKH NOMEHAJINCH MeCTaMu. TtoT NOPpAJOK HOJIYIUTCA U3 UCXOAHOTO,
eciIn 'y S U3MEHUTH OPpHEHTAIIUIO.

Onpenenenne 1.9. 3agars Ha MHOXKecTBe M U3 N 3JIeMEHTOB
HEOPUEHMUPOBAHHVIT  YukAUYecKul nopAadox 3HAYUT 3aJaThb HAa HEM
MUKJIMIECKHT TOPSIIOK ¢ TOYHOCTHIO JI0 MePexoja K MPOTHBOIOTOZKHOMY.

[Hvknuyueckunii MOPSJOK Ha MHOYXKECTBE IOPOXKIAET €CTECTBEHHBIM
00pa3zoM HEOPUEHTHUPOBAHHBI MUKIMIECKHNH TTOPSITOK.

OcHoBHBIE PE3YyJTHTATHI

Mbl cTpouM CcMeXKHOCTHBbIe MHOrorpannuku ¢ D + 4 BepummHavu, a
cIe0BaTeTbHO, ¢ IByMepHO# auarpamMoii ['eitna.

Onpenesnienne 1.10. Hazosewm miockyio guarpammy X u3 D + 4 qepHbIxX
u Gesbix Tovek T-duazpammoti (cm. nmpumepsl T-auarpamm Ha puc. 2.8),
ecin

1. X' comepxkut poBHO d + 3 4YEpHBIX TOYKH, TPHUYEM OHU
JleKaT B BBIMYKJIOM TIOTOXKeHun. Ha MHOXKecTBe YepHBIX TOYeK
€CTECTBEHHBIM 00pa3oM 3aJIaH HEOPUEHTUPOBAHHBIN UK TMIECKH
MOPSTIOK, TOPOXKIEHHBINH 00X0I0M TPAHUIBI d + 3-YTOJLHUKA.

2. X aBngerca muarpamMmoii ['eiiia cMeKHOCTHOTO MHOTOTPAHHUKA.

CMeKHOCTHBIIT MHOTOTPAHHUK, COOTBETCTBYIOMN T-1uarpamMve, Ha30BeM
T-MmH0202paHHUKOM.

Omnpenenenne 1.11. JlepeBo ¢ JIONOJHUTENIBHON CTPYKTYpOil HazoBEM
3-depesom, eciii BBITIOTHEHBI CJIIYIOIIHe YCIOBUSI:

1. Bce ero BepuimHbl UMEIOT CTeNeHb 00 1, b0 3.



2. Ha kaxkapix 3 pebpax, BBIXOJSAIINX U3 BEPIIMHBI CTENEHH 3, 3a/aH
MUKJINIECKUT TOPSIIOK. IDTOT TOPSIOK €CTEeCTBEHHBIM 00pa3oM
UHAYIHUPYeT NUKJINIeCKUil MOPsAI0K HA BepIIMHAX cTereHu 1.

(Cm. mpumeps! 3-1epeBbeB Ha puc. 3.12)

Onpenenenune 1.12. 3-71epeBO  HA3BIBACTCI  LAPAKMEPUCTIUYECKUM
depesom nanHoit T-aumarpaMMbl, €CIM MOYKHO YCTaHOBUTH B3aMMHO-
OJJHO3HAQYHOE COOTBETCTBHE MEXK/JYy €ro BepIHinHaMMUu U TOYKaMU T—
JuarpaMmbl Tak, 4TO:

1. Bejible TOYKM JuarpaMmbl COOTBETCTBYIOT BepIIMHAM CTEIeHu 3
JlepeBa, a YepHble — BepIINHAM CTerneHu 1.

2. HeopuenTtupoBaHHbBI NUKJIMIECKUI TTOPSIIOK HA BePIIMHAX CTEIIEHU
1 B 1epeBe coBmajaeT ¢ HEOPUEHTUPOBAHHBIM IUKJINYECKAM
HOPSIKOM Ha YePHBIX TOYKAX, 33/ JaBAEMBIM 00XO0/IOM T'PAHUIILI d+ 3-
YTOJIbHUKA.

3. Bemag Touka B Ha agumarpamMme JIeXKHT BHYTPH TpEYTOJbHUKA,
00pa30BaHHOrO TpeMs 4YepHBIMH Toukamu A;, A;, Ay, Torma u
TOMBKO TOIJA, KOTJA W3 BEpIINHBI JIepeBa, COOTBETCTBYIOIIE
B, x 3 sBepmmmam, coorsercTBytomnM A; Aj Ay, Beayr 3
HENePEeCeKAIOIINXCS MY TH.

Teopema 1.13. (Cm. meopemy 3.13 u aemmy 4.15.)

1. Jlas 060t T-duazpammov,  cywecmsyem Tapaxmepucmuieckoe
depeso. Ono eduncmeerto ¢ mouHocmuvto do 00Ho8pemMeHHOt CMEHDL
YUKAUNECKO20 NOPAJKA 80 6CET BEPULUHAT HA NPOMUBONONOHCHDLT
nopAdox.



2. s aw0bozo 3-depesa ¢ wucaom eepwun D + 4, 2de D >
4, cywecmsyem T-duaepamma, 0is  Komopol darnoe depeso
asasemea rapaxmepucmudeckum. Ona eQUHCTEEHHA ¢ TROYHOCMBIO
0 KoMOUHAMOPHOT IKEUBANEHMHOCTIU. ]

Teopema 1.14. (Cm. meopemy 1 u aemmy 4.15.) Komburnamoprwd mun
T-mroz202pannura 00H03HAUHO onpedensem Komburamoproil mun ezo T-
duazpammu, Tetina. O

CaencrBue 1.15. (Cm. caedcmeue 4.18)

1. Jhobomy T-mroz02parnury coomeemcmeyem, 3-depeso
(xapaxmepucmuueckoe depeso dasn ezo T-duaepammu Ietina).
Ono edunecmseenno ¢ MovHOCMBI0 00 CMEHBL UUKAUYECKO20 NOPAIKG
8 BEPUWIUHAL HA NPOMUBONONONHCHBLT.

2. Jhoboe  3-depeso ¢ me  menee, uem 8  GEPUUHAMU,
szadaem  eduHcmBeHHbT ¢ MOYUHOCMBIO 00  KOMOUHAMOPHOT
akeusaseHmHocmu T-MH0202paHHUEK. O

Teopema 1.16. (Cm. meopemy 4.19) B awbom T-mmozozparnuke
pasmeprocmu D wucao epaneti ¢ m 8ePUUHAMU, COOEPHCAULUL OGHHIYIO
BEPWIUHY, 3aB8UCUM MOALKO om D u m, Ho He 0m MH0202PAHHUKA U
evlopartoti sepwurv,. OHo cosnadaem ¢ cOOMBEMCMBYIOULUM YUCAOM ONA
YUKAUYECKO20 MHOR0PAHHUKG. ]

Onpenenenne 1.17. Hazosem pedpo T-muororpannuka
3GMEYAMENOHBIM, €CJTH JTI000# HAOOP u3 d + 1 BepIIuHBI, Co/epKalluii
€ro KOHIIBI, TOPOYKJIaeT I'PaHb.

IIpengoxxenne 1.18. (Cm. npedaosicenue 4.11 u 3amevanue
3.14)  Bameuameavivie — pebpa  CMENHCHOCMHO20 — MHO202PAHHUKG
coomsememeyiom — pebpam, — UHUUIEHIMHBIM — BUCAMUM  GEPULUHAM
coomeememeyou,ezo 3-depesa. O



BaaromapaocTu

ABtop Onaromapen opranm3aTtopaM JieTHeil mKOIbl ,,CoOBpeMeHHas
MareMaTuka', rje OblLI NPOYUTaH Kypc O Jauarpammax leiiia, a Takzxke
JmaHO JiekTopy 3toro kypca [ FO. [Tanunoii.

2. Kpurepuii cMeKHOCTHOCTH Ha dA3bike T-
arpamMMm

Jlemma 2.1. B T-duaepamme 6ce beavie MouKy HATOOAMCA CMPO20
sHympu d + 3-y20avHuKra, 06paA306a4HHOZ0 HYEPHBLMU MOUKAMU.

JokazaresbcTBO. 3/1€Ch 1 Jlajiee, MblI TOJTB3YEMCS KPUTEPUEM T'PaHU
st puarpaMMer Leiina (em. BBesenne). Ilycrs Gesrast Touka B HaxoauTest
BHE d + 3-yrOJbHUKA. YIAJTUM OCTaTbHbIE d GeabiX ToueK. MHoxkecTBo u3
ocraBmuxcsa d + 4 Touek (Bce uWepHBIE TOYKHM W TOYKa B) He obiagaer
ceoiicrBom YNB, 4TO NPOTUBOPEYHUT CMEKHOCTHOCTH. U

Omnpenenenne 2.2. Byaem HasbpBaTh aynoukoti T-mmarpaMMbl
BBIYKJIYIO OOOJIOYKY HECKOJbKUX WOJAPS WUIYMHUX BeprmwH d + 3-
YTOJIbHUKA.

Pucynox 2.3.
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Jlemma 2.4. B .mobom mpeyzosvruke, 00pa308aHHOM 3 UEPHULLMU
moukamu T-0uazpammol, AeHCUmM POBHO 00HG OEAGA MOYUKA.

JokazareybeTBo. JlJokarkem BHAYA/IE, UTO KazKIblil TAKOW TPEYTOTbHUK
CONEPKUT He Oosee omHOI Oeoit Touku. /lomycTuM, 9TO B TPEYrOJbHUKE
T mHaxoagarcs XOoTd Obl 2 Oejble TOYKH. YAaauMm u3 d + 3-yroJbHHUKa
tpeyronbuuk 1. TIpu 570M d+ 3-yroJbHUK PACIAIeTcs Ha TpH (BO3MOXKHO,
BBIPOZKJIEHHBIE) JIYHOUKH.

[TycTh y 9THX JIyHOUEK COOTBETCTBEHHO a, b 1 ¢ YepHbIX BepiuH (Oy1eM
CUATATD, YTO Y BBIPOZKICHHOIT JIyHOUKH 2 Bepiiutbl ). OueBuIHO, a+b+c =
(d+ 3) + 3. BuyTpu JiyHOUEK B COBOKYITHOCTH COJIEPKUTCS He Gonee d — 1
bemoit Touku. [TosToMy B HEKOTOpOil M3 HAIUX TpeX JYHOUYEK, TPAHUIA
KOTOPOI COCTOUT M3 X BEPIIUH, COJEPKHUTCA MeHee T — 2 OeJIbIX TOYeK.
B nporuBHOM ciiydae BO BceXx JIYHOYKAX B CymMMe ObLIO Obl HE MEHbIIE
(a—2)+(b—2)+ (c —2) = d Geabrx Touek. PaccMoTpuM depHbIe TOUKH,
KOTOPBIE He JIeZKAT Ha TPAHUIe BEIOpAHHOH JIyHOUKH (uX d+3—2) u Gesbie
TOYKH BHYTpHU Hee (ux He Gosmee x — 3). Mbl BoiOpanu He Gosee d TOUEK.
(Ecomi Mbl BBIOpAJIH CTPOro MeHblIie, J06aBUM IPOU3BOJIbHBIE OeJIble TOYKH
Tak, 9TOObI BCErO MOMYUYnIoCch d.) YKaszaHHble d TOUeK He 00pa3yIoT IpaHb,
T. K. ¢cBOiicTBO YNDB /11 0oCcTaBIMMUXCSA TOYEK HE BBHITOTHEHO. U
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Pucynoxk 2.5.

(BBIpOXK IEHHAS
JIyHOYKA)

Jlokakem Temnepb CyIecTBOBaHWE O€JIO TOYKH BHYTPH JIIOOOTO
Tpeyroibuuka 1 ¢ dYepHbBIMH BepiimHamu. Pazobbem d + 3-yroabHUK
HA TPEYTOJTBHUKU, TaK YTOOBI CPe/I TPEYTOTbHUKOB pa3OmeHus ObLIT U
tpeyrosibuuk 1. Mbr nojnyuum d + 1 TpeyrojabHUK, B KOTOPBIX KaK-TO
paccrasyiena d + 1 Gejlag To4ka. YTBEpKJIEHUE CJeyeT W3 IPUHIUIA
upuxie. U

IMpennoxkenue 2.6. I[Tycmv umeemcsa niockas duazpamma X us 2d + 4
YEPHBLT U DEADIT Mmouek, 00.4a0a10UaA CACOYOUUMY CEOTCMEAMU:

1. D=2d>4;
2. mouku X sescam 6 obuLeM NnoA0AHCEHUU;

3. X codeporcum posHo d + 3 HEPHLLT MOYEK, NEAHCAUUT 6 BHINYKAOM
NOAOHCEHUL,

4. 6Hne 6unyKrAot 060A04KY YEPHLLT MOoYek Hem DeALT Mmovuer;
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5. 8HYMPU Ka2HCD020 MPEY20ALHUKA € YEPHBMU BEPUUHAMU AEAHCUM,
POBHO 00HaG benas MouKa.

Tozda X — T-duazpamma.

HoxkazaresbeTBo. JloctaTtouHo jokas3aTh, 4TO MPH yAajJeHun u3 X
Jiroboro Habopa u3 d To4Yek, ocTaBIiieecsi MHOXKeCTBO 00.J1a/1aeT CBOWCTBOM
YNb. deiicrBuTe/ibHO, IyCTh YIAJEHBI HEKOTOPbIE kK YepPHBIX TOYeK U d— k
Oesbrx Touek. Torma y mac octanoch d — k + 3 4yepHbIX TOuek u k + 1
Oesag Touka. Pazobbem d + 3-yroabHUK Ha TPEYTOJBHUKHU, TaK YTOOBI
d — k + 3-yroqbHUK U3 OCTABIIUXCS Y€PHBIX BEPINUH MEJTUKOM COCTOSIT U3
TPeyroJibHUKOB pa3ouenus. Beero nomyuniics d—+ 1 TpeyroabHuK, npuiem
d — k + 1 u3 nux cocrapjsior Ham d — k + 3-yroabuuk. Mbr ygaauniu
Bcero d — k GenbIX BEpIINH, 3HAYUT BHYTPU KAKOTO-TO U3 3TuX d — k + 1
TPEYTOTLHUKOB OCTAACh Oestast TOUKA. O

CaenctBue 2.7. Ilpumepwv, npusedennvie wa puc. 2.8, aeasromcesa T-
duazpammamu Ietina.
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Pucynoxk 2.8.

N
=

eV~

3. T-auarpamMmmbl n 3-1epeBbd

Omnpenenenne 3.1. [lnockas auarpamva u3 2d + 4 TO4YeK Ha3bIBAETCs
T-duazpammoti, eCii OHA YIOBIETBOPSAET YCAOBUAM 2—5 U3 NPEITOKEHUS
2.6,ad > 0.

[Iycte umeerca T-auarpamma u3 2d + 4 touek. OOO3HAUUM UYEpHBIE
TOYKH B TOpsjKe 00X0ia Mo 4YacoBoil cTpenike [depe3 Ajp, Ag, ..., Agis.
Wuorma mbl 6y1eM Ha3BIBATHh TOUKY A3 TOUKOIt Ay, a TOuKy Ay — TOUKOI

Adya-

Onpenenenne 3.2. Hazosem epanuunvim mpeyzosvhukom mouku A;
Tpeyroabauk A; 1 A; A .
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Coruracuo jtemme 2.4, B KazK10M TPAHUIHOM TPEYTOJTBHUKE COIEPIKUTCS
POBHO ojHA Oesasg Touka. IIpo Genyio TOUKY, KOTOpas JEXKHT BHYTPHU
NA;_1A;A; 1 GyaeM TOBOPUTH, UTO OHA coomeemcmeyem eepuwune A;.
YepHoit TOUKe Bcerja cOOTBETCTBYET POBHO OjiHa Oesiast (HO He HAOBOPOT).

3ameuanme 3.3. Eciu Geasi TO4Ka COOTBETCTBYET HEKOTOPOI 4UepHOit
Touke A;, TO OHA JIEKUT BHYTPH TOJTHKO TEX TPEYTOJHHUKOB C YePHBIMHU
BEPIIMHAMHE, ¥ KOTOPBIX OJHA U3 BepiinH A;. O

Jlemma 3.4. Jlemma 00 MHAYKIUU OJis T-AuarpamMmsbl. [lycmo 1-
duazpamma X codepotcum boaee wemvipexr mouex. Fcau us Hee ydasumo
wephyto mouxy A; u coomeemcmeyrowyto et beayro B, mo noayuwumcsa
6H06b T-0UA2PAMMA.

HoxkazaresibeTBo. Bocnonb3yemest npejioxkenuem 2.6. TpeyrosibHuku,
obpasoBanHble YepHbIMU Toukamu B aunarpamve X' = X \ {A;, B}, 6buin
TPEYroJIbHUKAME, 00Pa30BAHHBIMU YEPHBIME TOUYKAME U B Juarpammve X .
Tam oHE coepzKasIi pOBHO OJHY G0 TOUKY, IIPUYEeM 9TO OblTa He TOYKA
B, koropasi coorBercTBoBasia A; (cM. semmy 3.3). BHAUUT U B KarxKJIOM
TPEyroJIbHuKe, 00Pa30BAHHOM YE€PHBIMU TOYKAMU X', COAEPIKUTCS POBHO
ojHa Gestast Touka aquarpamMvbl X' O

ﬂaﬂI/IM JABa 9KBUBaAJIEHTHBIX OIlpeJeJIeHund.

Onpenenenune 3.5. IIpo Oenyio TOYKYy T-JAMarpaMMbl, KOTOpas
O/THOBPEMEHHO JIEKUT B I'PAHUYHBIX TPeyrojbHuKax BepmmH A; w A; 1,
Oy/ZieM TOBOPUTD, 9TO OHA NPUAEHCUM K cmopone A; Ajiq.

Omnpenenenne 3.6. Bynem rosopurhb, uro Gemas Touka B npuaescum
K cmopone A;A;i1, €CIM OHA JIEKUT BHYTPH BCEX TPEYTOJIHHUKOB BHJIA
A;A;i11Aj, 1 TOTBKO B HUX. DTO OIpejesleHHe Jasnee OyaeM Ha3bIBaTh
AJIbTEPHATUBHBIM.

[Topcuer dwwcia TrpaHWUYHBIX TPEYTOJHLHUKOB IO3BOJISET J0KA3aTh
CTEIYIONIYIO JIEMMY.
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Jlemma 3.7. Jlasa T-duazpammol cnpasedsussl CACOYOULUE YMBEPIHCIEHUA.

1. Ecau d > 0, mo cywecmsyrom zomsa Ov. 2 Oeavie mouku,
npuaestcausue x cmoporam, a npu d = 0 maxras moukra posHo odHa.

2. Ecau d > 0, mo besas mouka 1e moscem coomeememaeosams boaee,
Yem 08YM UePHbIM.

3. Beaaa mouka coomeemcmeyem 08Yym O0GHHOLM YEPHBLM MO20a U
moavko moezda, ko2da ona npusescum K cmopore d + 3-y2oavruka,
coedunaroulet aMmu “epHvle MOUKU, G CaMU OHu — cocedHue Ha
eparuye d + 3-yzorvHuka. ]

Omnpenenenne 3.8. /Ise r1-gmarpamvbel X wuw Y  HasoBem
IKBUBANEHMHVLMYU N0 JuazoHasAM, ecan Mexay X u Y CylmectByer
Takas OMEeKIus @, ITO

1. ¢ coxpansieT nBeT TOYEK,

2. ¢ coxpaHsgeT HEOPUEHTHUPOBAHHBIN NMUKJINYECKUI TMOPSIOK YePHBIX
TOYEK,

3. Genast Touka B JIeXKHUT B BBIMYKIOH O0OJTOYKE MOAPS UIYIIHX
yepHbIX Bepiinh {A;} B tnarpammve X Torja u TOJBKO TOT/IA, KOTJIA
©(B) sexkut B BBIIYKII0# 060104uKe {P(A;)} B Amarpamme Y.

3ameuyanme 3.9. YciaoBue 3 U3 ITOTO ONpeJeIeHUs JIOMYCKAeT
CJIeIYIONIYI0 SKBUBaEHTHYIO dopmyanpoBky 3': Genas Touka B jexur
B BBINYKJIOi 060109Ke Tpex depHbix BepumH {A;} B anarpamve X Toria
U TOJBKO TOrja, Korma ¢(B) nexur B Bomykioii obomouke {¢(A;)} B
auarpaMmMe Y.

B ,ZLaJIbHeIL/'IIHeM MbI ITOKazKeM, 4TO IKBUBAJIECHTHOCTH ABYX T—,ILI/IanaMM
IO JuaroHaJidM paBHOCHUJIbHA HUX KOM6I/IHaTOpHOﬁ 9KBHUBAJIEHTHOCTH.
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IMpennoxxenue 3.10. Ilycmv 6 T1-duaepamme X Oeaas mouka B
npusescum x cmopone A;A;1. Tozda m-duaepammos X \ {A;, B} u X\
{A;11, B} axsusasenmmub, no duazonasim.

HokazarenncrBo. [lycts Gueknus ¢ mMexay muarpamvamu X \ {A;, B}
nu X \ {A4;41,B} Touke A;;; craBuUT B COOTBeTCTBHE TOUKY A; a Ha
OCTAJILHBIX TOYKAX ¢ — TOXKJIECTBEHHOE O0TOOpaKeHHe.

CaoiictBa 1 u 2 a5t ¢ 0YEBUIHO BBINOHEHBI. [IJIst MpOBEpKHU CBONCTBA
3 Bocnosib3yeMcs 3amedanneM 3.9. PaccmorpuM HEKOTOPYIO O€/IyI0 TOUKY
C. [ng TpeyrolbHUKOB, HHKaKas BEpIIMHA KOTOPHIX He COBIAJAET HU
¢ A;, un ¢ A;y1, oueBmaHO BHIMOMHEeHHWe cBoiicTBa 3'. IlycTh mocite
yaanennsa A; Gemas touka C okazamach B TpeyroabHmke AA; 1 A;A.
[Tokarkem, aro ecau Obl MbI yaaamin we A;, a A;; 1, OHA OKa3ajgach ObI
B AA;AjAy. JleiicTBUTEIbHO, PACCMOTPUM YeTBIDeXyTOMbHUK A; A1 A Ay
(He orpannmumBas o6mHOCTH, OyeM cauTaTh, 9T0 A;A; — ero anaronasn).
BuyTpu Hero nexar 2 6enpie Toukn. OpHa w3 HuX — Touka (', KOTOpas
nexkut BHyTpu AA;11A;AL, a apyras — Gemas Touka B, mpuierkamasd
K cTopoHe A;A; 1, KOTOpas 10 aJbTePHATHBHOMY ONPEJIEIEHUI0 JIEKUT
BayTpn AA;A; (1 Ap. Snaunt, saytpn AA;A;A, JTexnuT onHa mM3 ITHX
OeJIbIX TOYEK, IpudyeM B Tam jiekaTh He MOXKeT. SHAUNT, TaM JIeXKUT TOUKA

C. 0

[Iepeiirem K paccMOTPEHUWIO XapaKTePUCTHIECKUX JTE€PEBbEeB  T-
JTUarpaMM.

ITpumep 3.11. Ha puc. 3.12 usobpasicenv, 3-depesvs, ABAANOUUECCA
Tapaxmepucmueckumy oaa duazpamm Ietina, npusedennvr na puc. 2.8.
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Pucynoxk 3.12.

ot
A

Creayromias TeopeMa TO3BOJISIET TTAPAMETPU30BATh T-HATPAMMBL (&
SHAYUT, U T-UarpaMMbl) 3-71€pPeBbsIMU.

Teopema 3.13.

1. JIas  moboli T-duazpammo.  cyuecmeyem — Tapakmepucmuteckoe
depeco. Ono eduncmeento ¢ mouHocmovto do 00H08peMeHHOT CMEHDL
YUKAUNECKO20 NOPAOKG 60 BCET GEPUIUHAT HA NPOMUBONONOHCHDI.

2. Jas awbozo 3-depesa ¢ wucaom eepwun D + 4 cywecmeyem
T-duazpamma,  O0AA  kKomopoli  danHoe — depeso  ABAAEMCA
zapaxmepucmuveckum. Oua eduncmeenna ¢ mounocmovlo  do
IKBUBANEHMHOCTNU N0 UAZOHANAM.

B pamkax mgokasaTesbCcTBa TeOpeMbl OyJIeM CUUTATh, 9TO HA YEPHBIX
TOYKAX BBIOPAH [UKJIMIECKUiT TOPSIJIOK (& He TOJIBKO HEOPUEHTHPOBAHHbII
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IUKJINYECKUH  TOPSAIOK), T. €. 3adUKCUPOBAHO HANPABJIEHHE IO
JacoBoit crTpenke’ wma rpanune d -+ 3-yroabHHKa. Kpome TOTrO, B
ompe/ieJIeHUN TIOHATHS ,,0bITh XapaKTePUCTUIECKUM JIepeBOM’ B CBOMCTBe
2 HOTpe6yeM COBIIaJeHUd MMEHHO HUKJIMYECKHUX MOPAIKOB, a HE€ TOJIBKO
HEOPUEHTUPOBAHHBIX MUKJJINYECKHUX IMOPAIKOB.

Criestaem BHa4aJIe HECKOJIBKO BCIIOMOTATETHHBIX 3aMeTaHUi.

Jlemma 3.14. Ilycmv dana T-duazpamma, U nycmov Hexkomopoe S5-
0epeso  ABAAEMCA 0aa Hee xapaxmepucmuyeckum. Tozda caredyrousue
ymeepotcleHus pasHoCUNDHbL:

1. Beaas mouwka B coomeemcmeyem weproti moukxe A;.

2. Bucauasa eepwumna depesa, coomeemcmeyowas A;, coedunena
pebpom ¢ eepuwiunoti, coomseemcemeyrowel B. ]

CaenctBue 3.15. [lycmv dana T-duazpamma, u nycms Hexomopoe 3-
depeso  asasemcea oaa Hee xapakmepucmuveckum. Tozda caedyrousue
ymeepotcdenus pasHocuNbHbL:

1. Beaaa mowka B npunestcum x cmopore A; A;i.

2. Bepwumna depesa, coomeemcmeyrowas B, coedunena pebpamu c
sepwuramu, coomsememeyrowsumu A; u Ajiq. ]

Jlemma 3.16. JIlemvma 00 mHAYKOUUW OJ9 XapaKTEPUCTUIECKOTO
aepeBa. Ilycmov  wepruwe mouku Ay, ..., Aqrs  T-duaepammo. X
3AHYMEPOSANDL co2AaCH0 00x00y d + 3-yzoavHuka 1o “aco6oti cmpeske.
ITycms mouka B npuaescum x cmopone A;A; 1. Ilyemv ¢ — nexomopas
buekyus mearcdy mrosncecmeom X U MHOHCECMBOM BEPULUH HEKOMOPO20
3-depesa G. ITycmov sepwuna depesa ¢(B) cmenenu 3 coedunena pebpamu,
¢ sucawumu eepuunamu p(A;) u (A1), a yukauveckud nopadok wa
pebpax, ewxrodawur uz p(B), c02aac08aH € YUKAUMECKUM NOPAIKOM
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NG YEPHULT MOYKAT Juazpammvl (M. e. NPasuabHo 3a0aem HANPaGAECHUE
06x0da no wacosoti cmpeare dag cmoporo, A; A1)

Pacemompum nosyro t-duazpammy X' = X \ {A;, B} u nosoe depeso
G' = G\ {p(Ai), p(Ai11)}. Hosyro buekyuro ¢ 3adadum caedyroujum
06pa3om.

Bepwuny ¢(B), komopas 6 depese G' asasemcs eucauet, nocmasum
6 coomeemcmeue mouke A;yq. Bece ocmaavhvie eepuiunvl  0CMABUM
NOCMABAEHHHLMYU 6 COOMBEMCMBUE € TOMOWDLI OUEKUUU ©.

Tozda depeso G Aasaaemca  TaPaAxKMEPUCNUYECKUM OAL  UCTOOHOT
duazpammv, X mozda u moavko mozada, xozda nosoe depeso G’ asasemcs
TaAPaKmepucmuveckum 0ai 1oeot T-duazpammor X' .

Jlokazare/JibcTBO COCTOUT B AKKYPATHOW ITPOBEPKE BLITIOJHEHUS
YCJIOBUI U3 OTpejiesIeHUs] XapaKTePUCTUIECKOTO JIePeBa. O

Jokazkem mepBoe  yTBep:K/JeHHE TeopeMbl  (CyIIeCTBOBAHWE U
eJINHCTBEHHOCTh XapaKTePUCTHIECKOTO jepeBa) uHaykuued no d. Ecau
d = 0, TO e IMHCTBEHHO BO3MOXKHAS T-JUArpaMMa — TPEYTOJBHUK ¢ Oesoi
TOYKOW BHYTpHU. EjiMHCTBEeHHO BO3MOXKHOE 3-JIepeBO u3 4 BepHuH —
JIEPEBO C OJIHON BepIIMHON cTerneHu 3, U3 KOTOpoit mayt 3 pebpa B
BEPINUHBI cTerneHn 1.

[Tycts Temepn d > 0.

[Iycte ang T-pmarpamMbl X HANLIOCh XapaKTePUCTUUECKOe JIePeBO.
Jlna kpatkocTu OyaeM 00603HAYATH €r0 BEPIIUHBI W TOYKH JTUATDAMMBI
onuuMu u Temu ke OykBamu. [lycrh Oesasi Beprmna B mpujiexur K
cropone A;A; 1. Torna (em. crencrsue 3.15) u3 BepumHbl JepeBa B niyT
2 pebpa B Bucaume Bepmunbl A; u A; 1. YIagiuM u3 jepeBa 3T BUCIUTUE
BEPIWHBI, a U3 T-JAUarpaMMbl yaajauM Touku A; u B.

[lo mnpenmonoxkeHWto WHAYKIHUHA, [JId TOJYYEeHHON IHArpaMMBbl
XapaKTEePUCTUYECKOE JIEPEBO CYIIECTBYET M €JIMHCTBEHHO, MpUYEM, IO
Jgiemme 3.16 00 MHIYKIUK JJIs XapaKTePUCTUIECKOTO JiepeBa 3TO u Oyjer
TO HOBOE JIepeBO, KOTOPOE MBI IOy IUIN.
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Tem campbiM, XapakTepucTUIECKOe J1epeBo st X BOCCTAHABJINBAETCS
O/IHO3HAYHO, HO MOKA C TOYHOCTBIO JO NHKJIHYECKOTO TMOPSIKA ITPH
BepimuHe B. DTOT NUKINYECKHH TOPAJIOK TOXKE BOCCTAHABINBAETCS
O/THO3HAYHO, T. K. Bepruabl A; n A; 1 JOJIZKHBI HITH TIO 9aCOBOIl CTPEJIKe.

CymecTBoBaHe HANPSAMYIO CJIeJAyeT U3 JeMMbl 00 WHIYKIUN
JIUIST  XapakTepucTuieckoro jiepesa. Hamgo Tosbko  go0aBUTH K
XapaKTePUCTUIECKOMY JepeBy s auarpamMMmbl [eiina 6e3 2 Bepmiun 2
HOBBIE BepIInuHbI cTenenn 1. [lepBoe yTBepzKaeHne TeOpeMbl JOKA3aHO.

Jlemma 3.17. Ilycmo A; — wepnas mouka 6 T-duazpamme X. Tozda %
X mosicno dobasumo uepryto mouky Ao u beayro mouky B max, wmo
NOAYHUMCA HOBAA T-0UaAZPaMMa, 6 Komopol

1. mouxa Aii1/z aesicum mescdy A; u Ajp ma epanuye 6uinyKAoT
000/04KU MHONHCECTBA HYEPHVLT MOYEEK, U

2. mouxa B npunesicum x cmopone A;Ai 1 )s.

JlokazaTenbcTBO. PaccMOTpuM NIpsaMylo, NIPOXOIMINyi0 depe3 A; u
OCTaBJIAIONLYI0 BCE OCTAJbHBIE TOYKH AUarpaMMbl X IO OHY CTOPOHY
ot cebsi. Beibepem Ha 31O mpsiMoil j10cTaTOYHO OM3KYI0 K A; HOBYIO
4epHylo TOYKY Ajii1/2 Takyio, 4TOOBI ObLIO BbHINOAHEHO yciosue 1 u
4TOOBI KazKjgag Oesasg TOUKa Jiekasaa Obl 110 Ty »Ke CTOPOHY OT HPSIMBIX,
COEJIMHSIIONINX BepIIuHbl d + 3-YTOMbHUKA C BBIOPAHHOW TOYKOM, 4TO U
OT TPSAMBIX, COCIUHSIONUX 3T BepmuHbl ¢ A;. JlobaBuMm 6enyio TOUKY
B B nepeceuenne tpeyronbHukos A; 1 AjAi 10 m AjAi19Ai4. Touxa B
nonajer B TPEYTOJILHUKU €O CTOPOHON A;A;y1/2, M TOIBKO B HUX. O

Omnpenenenne 3.18. Hazosem Bepmiuny 3-1epeBa npedsucavet, €cam oHa
coejilMHEHa pedpamu ¢ 2 BUCSYIUMU BePIIHHAMH.

Jlokakem BTOpO€ YTBep:KJieHHe TeopeMbl WHAyKiueir 1no d. basza
naayknun (d = 0) oueBnana, a gemmbl 3.16 u 3.17 MO3BOJISIOT COBEPITHTH
WHIYKIMOHHBI nepexo/1. Teopema joka3aHa. U
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Teopema 3.13 mo3BosIsieT BBIYUCANTH KOJWYECTBO T-amarpavMm Jijist
JIAaHHOTO d. BBIsSICHUB, KaK YyCTPOEHBI aBTOMOPMU3MBbI XapaKTePUCTUICCKUX
JIEPEBbEB, MOXKHO TMOJIYUYHTb CJIEAVIONYI0 (GOPMYJTy, BBIBOJ KOTOPO MBI
OTyCKaeM:

Teopema 3.19. Yucao xombunamopwo padsuunovir T-duazpamm 0rs
danrozo d > 0 pasro

T, 3T _ T _ T,
d+1 + (d+3)/2 1+ (d+3)/3 1+ d/2‘

2(d +3) 4 3 2
3decv T, pasno 0, ecau x — mneueaoe, u x-momy wucay Kamanaana
2 /(x+1), ecau x — yenoe. 0

4. EanncrBenHocts T-muarpammsel leiiaa guas
agaHHoro T-mHororpanHuUKa

Onpenenenune 4.1. Ilycts wmmeercss HekoTopasi JyHouka. Hazosewm
BepmnHbl A; n A; ee kpatinumu epuiunamu, ecau Bee ee BePIIHHBl — 3TO
BCe MOPsJ HIYINNe BePITHHEL d+3-yronbHuKa 0T A; 10 A BKIIOUYATETBHO,
U TOJILKO OHH.

Ecmu nynouka — He Bech d + 3-yrOJTbHUK, TO ee KpaiiHWe BepIINHBI
olnpeiesIeHbl OTHO3HAYHO. OOPATHO, €C/IH UMEIOTCS 2 HeCOCeTHUE BEePITHHBI
A; m Aj, TO CymecTBYIOT POBHO 2 JIyHOUKH, JJIs KOTOpHIX A; m A,
SABJISIOTCS Kpaitnumu BeprmuHamu. Ecam ke jyHouka — Bechb d + 3-
YTOJILHUK, TO €€ KPAWHUMU BePIIUHAME MOT'YT CJIYZKHTD JIFOObIE 2 coceIHue
BEPIIUHBI, KOTOPbIE SIBJISIFOTCS BEPIIMHAME €€ U elle OxHOl (nmeromiei 2
BEDIIUHBI) JTYHOUKH.

He-2panvio muororpannunka K OyjaeM Ha3biBaTh HAOOpP €ro BepIIWH,
KOTODBIi He $BJISI€TCS MHOXKECTBOM BEPIIUH HU JIjIs KaKoil rpaHu
MHOrorpannuka K.
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Jlemma 4.2. Kpurepmit He-rpanu n3 d + 1 BEepHINHBI HA A3BIKE
T-anarpammsbt. [lycmv X — T-duaepamma T-mnozoepannura X*.
Mnoorcecmeo M* uz d+1 sepwunv, 06pasyem ne-eparv T-mrozoeparnura
X* moeda u moavko moezda, kozda mmooscecmeo X \ M makoso: weprvie
MOYKU IMO020 MHONCECTNBG — IMO GEPULUHBL HeKomopot Aynouku L,
a beavie mouku — 2Mmo me u Mmoavko me beavie mouru duazpammo. X,
Komopuwie ne aeancam 6 L.

HokazaresancrBo. [lycrs muoxkectBo X \ M ykazannoro suga. Toraa
Bce Oesble BepIINHBI JIeXKAT BHYTPH JIPYTOil M3 2 JIYHOUEK C TEeMH Ke
Kpaitaumu BepmuHamu, 9to L (ecin L — Bech d + 3-yroJbHUK, TO GEJIbIX
gepmd B X \ M Her BooOmie). CremoBarenbro, MHOKecTBO X \ M He
obsataer csoiicreom UNB.

Ob6parno, mycTth HekKoTOpoe d 4+ 1-smemMeHTHOe NoAMHOXKecTBO M
auarpaMMbl X TOPOZXKJIAeT He-rpaHb. PaccMOTPUM TOYKH MHOYKECTBA
X \ M. Iycrs cpeau wux k uepnbix. ITockonbky obpasyembrii umu k-
yrombHuK K MOXKHO pa3duTh Ha k — 2 TpeyroabHHUKA, BHYTPH HETro
Haxoastcs k — 2 Oenble Toukm T-jmarpammbl. Bce oHm mpuHaiexkar
M (wnadge 6pu1o 661 BhIMONHEHO cBoiictBo UNB). CulemoBaresibHo, BHE
k-yrombumka sexar d + 1 — (k — 2) = d — k + 3 Gesnbix ToUeK, HH
OJiHAa M3 KOTOpBIX He mpuHajexut M (unade B X \ M 6b10 ObI MeHee
d + 3 Bepmmun). JlomyctuMm, uto 4depuble Toukn u3 X \ M He o6Gpasyror
JIYHOUKY, TO €CTh UAyT He mojapsan. Torma d + 3-yroibHuK (¢ BepIIHHAME
B YEPHBIX TOYKAX) MpH yjajeHnu w3 Hero K pacnajgercs Ha He MeHee
qeM JiBe JIYHOUKHM, KayK1asi U3 KOTOPBIX cojepKuT Gesbie Toukn u3 X \ M
(em. puc. 4.3). CremoBarensro, MuOKecTBO X \ M 06sa71aeT CBOMCTBOM
Ynb. [IpoTtuBopeune. [
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Pucynoxk 4.3.

Ae “
Aj.o Ayl % :

i

Onpenenienune 4.4. Hazoem He-rpanb T-MHOrorpannuka us 0oJiee dem
d + 1 BepimuHbl HE0C0001, €CJIV CPeJ/IM BEPIINH, KOTOPbIE B HEe He BXOJIAT,
ecTh XOTsI ObI JIBe YepHBbIX U X0Ts1 Obl o7HA Oestasi. Bee octaibabie HEe-TpaHu
u3 6osee ueMm d + 1 BepIIUHBI HA30BEM 0COOBLML.

Jlemma 4.5. Kpurepuit Heocoboii He-rpaHu u3 Oojee yem d + 1
BepmuHbl. Muoocecmeo M* us 6osree wem d + 1 sepuunove nopostcdaem
Heocobyro ne-eparv T-mrozoeparnuka X* mozda u moavko mozda, Kozda
BHMOAHEHDL CACIYIOULUE YCAOBUA.

1. Mmnoswcecmeo X \ M codeporcum zoms 6w, dee ueprvie mouku.
2. Mnootcecmeo X \ M codepotcum zoms 6o, 00ny 6eAy10 MoKy

3. Ilpu ydasrenuu us d + 3-yeoarvrura T-duaepammo, X evinyraot
060104KY MHodtcecmea wepuor movex uz X \ M, beavie mouru
us X \ M aesrcam moavko 6 00nol u3 Aynouer, wa Komopwle
pacnademca d + 3-y20avHUK.

JokazareabcTBo. YeaoBue 3 pABHOCHIBHO TOMY, 9TO MHOXKecTBO X \ M
He obsiagaer cpoitfcrom UNDB. O
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Jlemma 4.6. Kpurepwuii ocoboit He-rpanm u3 Oojee dYem d +
1 Bepmmubl. Mnoscecmeo M* us boace wem d + 1 eepuurovl
nopostcdaem ocobyro He-zpanv T-mmozozpannura X* 6 caedyrowur u
MONBKO CACOYNOUUT CAYUGAL.

1. Mmnooswcecmeo X \ M codeporcum ne boaee 00noti weprotli mouku.

2. B wmmnoorcecmee X \ M 6ce mouku weproie. U
s Touex T-mmarpammbl Ry, ..., R, o6oznaaum uepe3 N (Ry, ..., R,)
4YnC/I0 He-rpaneit n3 d + 1 BepmmHBI, coepzKamux Bepmunsl Ry, ..., R},

ITycts A; # Aj — gepnnie Toukn nekoTopoit T-nmarpammvner X. Beegem
crenyiomue obosnavenus: mycts | = [(A;, A;) — dncno Bepumu d + 3-
YTOJIBHHKA, JexKammux crporo Mexnay A; m A;, ecimm maru ot A; x A
IPOTUB YaCOBOI CTpesiku (Wim, KaK GyJeM TOBOPHTb, MO AE60MY NYML).
Anasornano, r = r(A;, Aj) — ducio Bepums d + 3-yroJabHUKA, J€ZKAIINX
crporo mexxay A; u A;, ecin narn ot A; K Aj 110 9acoBoit cTpesike (mim mo
npasomy nymu). Oueugno, [+r = d-+1. Vlnorga Mbl 6yj1eM HCIONTB30BATh
BBIPAKeHHe ,,9uCI0 | (MM ) 1715 BepIIuHbl A;, cuanTas oT BepImuHbl A .
B sTux 0003HaUeHUSX BepHA CJIEAYIONAsa JIeMMa.

Jlemma 4.7. N'(A;, A;) = C}+C?%. (3decw u danee mw, cuumaem C™ = ()
npu m > n uaum < 0.)

HokazaresbcTBo. /[leficTtBuTeIbHO, PAacCMOTPUM TPOU3BOJIBHYIO He-
rpanb M*, comepzKaniyio Bepumab A} u A;‘f. [Ipm yranennn n3 quarpaMMbl
X wmHOxkecTBa, M, ocTaBmIMecss YepHbIe TOYKH JIOJKHBI OOPa30BLIBATH
JIyHOUKY (cM. KpuTepuii He-rpanu u3 d+ 1 Beprmunsr). T. k. Toukn A; u A;
yAaJeHbl, TO TOYKN 3TOH JIyHOUKH MOTYT JinOO BCe JieyKaTh HA, JIEBOM IyTH,
b0 Bce Ha npaBoMm. IIpm 3TOM JIyHOUKA yrKe HE MOYKET COJep:KaTh BCE
YepHbIe TOUKHU JTHAarpaMMbl X , 3HAUUT ee KpailHue BEPIINHBI OIIpe e/ IeHbI
OJHO3HAYHO. A YHCIO CIOCOOOB BHIOPATH 2 BEPIINHLI HA JIEBOM IIYTH €CTh
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C?, na npasom C?, Beero noayuaerca CF + C2. Tlocie Toro, Kak BhIOpaHbI
KpaiiHie BepIIMHBI JYHOUKH (2 3HAYAT U caMa JyHOUKa, T. K. A; He MozKeT
ABJIATLCS ee BepIIMHOil), 6esible TOUKH He-IPaHH OIpeie/eHbl OJHO3HATHO
(mo kpurepuio He-rpanu u3 d + 1 BepIHHBI). O

Ilycts A; # A; — depuble Touknu T-mmarpammel. Insa Gesmoit Toukn
B, coorBerctBytomeil Touke A; Berancaum unciao N (4;, B) (T. e. qncio
He-TpaHeii, cojepxKamunx pebpo A B*).

Jlyist 3TOTO BBEAEM HEKOTOpbHIE 0003HAYECHUS.

Pucynox 4.8.

[Tycts Toukm A m Agyq TakoBbl, 910 B jiexxut B (OmpejesieHHOM
onuo3nadno) tpeyrompHuke AA;ApApii. Onpegennm wmeno a =
a(A;, Aj, B) cnegyommum o6pasoM (cM. puc. 4.8).

Ecmn ogna w3 touek A, m Ay, coBmagaer ¢ A;, To nomoxum a = 0.
Nnade o6e Toukn Ay n Ag,q jtexkart b0 HA JIEBOM Iy TH, BeyIneMm u3 A; K
Aj, 6o na mpasoM. ITogozKnM 9nCI0 @ PaBHBIM KOJMYECTBY BepIHINH HA
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SToM TyTH Mexy A; m Toit u3 Bepmma A m A, KOTOpast BCTPETUTCsT
nepBoit, cantag Ay wim Ay, HO He cuntag A;. B 3mux 0003HAUEHUSIX
BEDHBI CJIE/IYIONINE JIBE JIEMMBI:

Jlemma 4.9. Touku A; u Ay 00nosnawro onpedeasrom caedyrouyuti nabop
AYHOYUEK, codeparcaulur mouky B.

1. Becv d + 3-yeoavnux;

2. aynouka, kpatinue sepuunst komopot ne coenadarom ¢ Aj, 1o cpedu
sepwur Komopoti ecmpevaemes Aj;

3. aymouka, odna u3 xpaltinur eepwiun komopol ecmv A; u cpedu
sepwut Komopot codeporcames Ay u Agyq. ]

Jlemma 4.10. N'(4;, B) = lr + a.

HokazaresbcTBo.  PaccMoTpuMm  mpou3BosibHYIO — He-rpab  M*,
coneprkamyto sepmmubl A7 u B*. Cozepxarh Bepmmny A onHa He
MOKeT — mHade mo jemme 3.4 06 mmmykumm, muoxkectso X \ {4;, B},
coctositee u3 2d + 2 ToUKHU, ABAsLI0Ch ObI T-mauarpammoit. Eciu u3 #Hero
yIAJUATD elne d — 1 TOUKY, MHOYKECTBO OCTABIIUXCS TOUeK OyaeT 0071a/1aTh
cBoiicreom YNbB.

Urak, Touka A; ne npunaaeknt M n apiasgercsa BepIIHHON HEKOTOPO
aynouku L, obpazosannoil Toukamn 3 X \ M. Dra jyHOUKA COAEPIKUT
TOUKY B.

[TockonbKy JyHOUKa L He cOBIajaeT co BceM d + 3-yrOabHUKOM, ee
Kpaiiuue Bepmnubl (ckaxeMm, A, u A,) onpe/ejeHbl OHO3HAYHO.

BamernM, 9TO ecu UMeeTCs MPOW3BOJbHASI JIYHOUYKA [, Takas 49To
cpenu ee BepmmH HeT A;, HO OHA cojepxkuT B, TO, COTJIACHO KPUTEPUIO
He-TpaHu u3 d+ 1 BepIIMHBI, 3Ta JTYHOUYKA 33/1aeT POBHO OJHY He-TPaHb U3
d + 1 BepmmHbI, comepzkamniyo peopo A B*.
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[Tocunraem 9nCI0 BO3MOKHBIX CIOCOOOB BHIOPATH (HEYNOPSIIOYEHHYTO)
napy BepiiuH d + 3-yroabHuka A, n A, Tax, 9T00bI OHI OBLIH KpaiiHUMH
BepIIMHAME JIYHOUKH L, oOjajaionieii yKa3aHHBIMH cBoiicTBaMu. B
COOTBETCTBUM C JieMMOii 4.9, paccmoTpum 2 cydas:

Caywqait 1. Hu onna us Bepmmn A, n A, ne copnagaer ¢ A;. [Tockoabky
A; apagerca sepmmmoit L, a A; — mer, To ogma m3 Touek A, m A,
JIeKUT Ha JIeBOM NIyTH, BemymeM um3 A; x A;, a Apyragd — Ha IpaBoM.
Tormga umcyio cnocoboB uxX BBEIOpaTh paBHO [r. JIisg KaxKaoil Takoil mapsl
BEPIINH CYIIeCTBYeT POBHO OJHA JYHOUYKA, TaKas 4TO A,, u A, aBigioTcs
ee KpaifHIMH BepPIIHHAME, IPHYeM cpean ee Bepumu Het A, (HO ecTb Aj).

Cayqait 2. Oana u3 sepummn A, u A,, ckaxxem, A,,, copnagaer ¢ A;.
Torna, cornacuo semme 4.9, cpean BepinnH L JTOJKHBI OBITH BEPIIHHB Ay
u Ajyq. SHaunt, BepmmHa A, JO0JZKHA JI€KATH HA TOM Ke (JIEBOM WJIN
npasBoM) myTH oT A; K A;, ato n Ay n Aji1. Kpome Toro, ecin marn mo
3TOMY TIyTH OT A; K Aj, TO MBI JOJKHBI CHAYAJIA BCTPETUTH BepImuny A,
u TOoAbKO moToM Ay m Agyy (mpum sTom A, MOXKeT coBHajaTh ¢ TOH W3
Bepiina Ap u Agy1, KOTOPYIO MBI BeTpeTuM TiepBoii). [To onpejesenuto,
YHUCJIO0 TAKAX BEPIINH Ha (JIEBOM WM MPABOM) MYTH W €CTh d. 3HAYAT, B
9TOM CIydae CyIecTBYeT POBHO a map BepmuH A, u A,, KOTOpble MOTYT
CayKuTh Kpaituumu Bepmimaamu L. V1 cHoBa j/1s1 Kaxk10it n3 HailleHHbIX
map BepIIMH CYIIeCTBYeT POBHO OJHA JIyHOYKa, Takasg 4rto A,, m A,
SIBJISTIOTCSI ee KpailHUMU BepIUHAMU, HO CPEIM ee BepIinH Her A;.

Bcero nomyunnm Ir + a BO3MOXKHBIX JIyHOUEK L. 0

ITpeanoxkeume 4.11. Pebpo T-mrozoeparnukra samevamenvroe mozda
u moavko moezda, koz2da Ha T-duazpamme odHoMmy U3 €20 KOHUOB
COOMBEMCMBYEM YEPHAA MOYKG, G OPY20MYy — COOMBEMCMEYIOWaA el
beas.

JlokazarenncTBo. Pebpo, coeunsiorniee 2 YepHble BEPIIUHBI, HE MOYKET
OBITH 3aMedaTe/IbHbIM 110 JieMMe 4.7. JlelicTBUTeIbHO, TOCKOIbKY D > 4,
T0l4+7r=d+ 12> 3, nosToMmy X0Ts1 ObI OJIHO U3 Yuces [ U r He MeHbIIe 2,
snaunt CF + C? > 0.
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Pebpo, coeaunsitomee 2 Gesible  BepIIMHBI, HE MOXKET OBITH
3aMevaTeTbHbIM, TOTOMY 4YTO Bce d + 1 Oesnble TOUKH 00pa3yloT He-
rpadb 00 Kpurepuio (emma 4.2).

ITycts Tenepnh BepmmHamm pebpa ciryzKaT depHad Toduka A; u Oejas
touka C, npmaem C me coorserctByer Touke Aj. Ilyctn Touxe A;
cooTBeTcTByeT Touka B. Paccmorpum MHOXKeCTBO Touek T-amarpaMwbl,
cocTosmee 3 6esoif TOukH B 1 BceX 4epHBIX To4ek, Kpome A,;. lnsa sToro
MHOZKECTBA He BLINOIHEHO ycaoBue YNB, ciie1oBaTeIbHO €ro JIOTIOTHEHe
M mnopoxgaer He-rpaHb. [IpoTuBopeune 3amMedaTe/ ILHOCTH.

B obpartnyio ctopony yTBepzKIeHUE CJIeILYeT U3 JIEMMbI 00 WH/LYyKIUH,
KaK 9TO y’Ke OBLIO MPOBEPEHO TPH JI0KA3ATEIBCTBE TPEIbIIYIIel JIeMMBI.

O
Teneps Bce TOTOBO 15 TOKA3aTEIbCTBA CJIEAYIONIEH TEOPEMBI.
Teopema 4.12.
1. Kombunamopuxa T-mmoz20eparrura 00HO3HAHO

B0CCMAHABAUBAEMCSA NO KAACCY IKEUBANCHMHOCNU NO QUG2OHANAM
e2o T-duazpammo, Tetina.

2. Jlas 06020 T-mmozoepannuka X kombunamopura (6 cmwicae
akeusasermuocmu  no  duazonansm) ezo T-duaepammo, Tetina
X*  00HO3HAYMHO 60CCMAMABAUBAEMCA NO  KOMOUHAMODHBIM
ceoticmsam X.

[TepBasi 9acTh TEOpeMbl CJiejlyeT W3 KPUTepHeB He-TpaHu (CM. JIEMMBI
4.2,4.5 u 4.6).

Jlokarkem BTOPYIO 4aCTh T€OPEMBI.

[Iycts mmeerca T-muororpanuuk X * u ero T-munarpamma X . [Tokaxkewm,
9T0 1mBeTa To4YeK X OJHO3HAYHO OIpejIe/IeHb KOMOMHATOPUKOM X *.

Bnaromapss npemn. 4.11, kombunatopuka X* M0O3BoOJIsSIeT pa3/indyaTh
nmapbl U3 YepHOI BepIINHBI W COOTBETCTBYIOMIEH eit Oesoii. [loka mMbl He
MOYKEM OTJIMYUThH YePHYIO BEPIIMHY OT 0esioif, ecin 3ta Oejiasi BepiimHa
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COOTBETCTBYET POBHO O1HOI depuoit. Ho ecim Geast Touka cOOTBETCTBYET
cpasy JIByM 4YepHbIM (Takue Gesible TOUKH CYIIECTBYIOT), TO U3 Hee
BBIXOJUT 2 3aMedaTeTbHBIX Pedpa, U Mbl MOYKeM OTJIMIUTD €€ OT 2 YePHBIX,
KOTOPBIM OHA COOTBETCTBYyeT. be3 orpannvenusi 0OITHOCTU OY/I€M CUUTATD,
410 970 Beprmubl Ay u Agy 3. Sadukcupyem depnyio Touky C' (OTIHIHYO
or Ay u Agy3) ¥ COOTBETCTBYIOILYIO eif Gestyto TouKy B.

B stux  o6o3navenugx  chopMmyaupyeM B JOKaxKeM Pl
BCIIOMOTATEJIHLHBIX JIEMM.

Jlemma 4.13. Yucao N(A1,C)— N (Agys, C) umeem dpyayro wemmnocmo,
wem wucao d+ 1.

JokazaresbecTBo. Bocnonb3yemest jiemvoit 4.7 u 3aMeTHM, 9TO TPH
3amene A; Ha Ay 3 uncia | u r Mensaorcsa Ha 1.

[Toapobuee, mycTsb Iy u 71 — uncna [ u r ans Bepmuabl C, cIUTag OT
ofHON w3 BepmuH A, win Agy3, aly u r9 — uncna | u r gs Bepiuabt C
cunutast OT Jpyroit u3 nux. He orpanuumBas obmuoCTH, OYy/IeM CUYUTATD,
qro [; — Iy = 1, 1y — 19 = —1 (uHaue momensiem Mectamu 4ucaa lp u lo,
a maK xe 11 U 12). [N(Ay,C) = N(Agys,C)| = |CL +C2 —CL —CL| =
C2 —CL+CE_ —C2l =|CL —C} | = |lo — s+ 1]. T. e. ancio
N (A, C) —N(Agy3, C) nveer ApYryro 4eTHOCTD, 9€M ly — T'9, & 3HAYUT U
JIPYTYIO YeTHOCTh, 4eM ly + 19 = d + 1. U

Jlemma 4.14. Yucao N (Ay, B) — N (Agrs, B) cosnadaem no wemmnocmu
¢ wucaom d + 1.

JlokazarenwcTBo. Ilyctw Iy, ly, 71 U 79 — 4HCIA, ONHCAHHBIE BBIIIE
(mpuuem Iy — Iy = 1, 1y — ry = —1). Honoxum a; = a(A4;,C,B) u
Qg = (Ad+3: C: B)

Yucna a1 1 as He MOryT OBITH paBHbI ) OZHOBPEMEHHO, T. K. WHAUE
BepmmHa B jexana 061 B AA; Ay, 3C, B KOTOPOM yzKe ecTh OjiHa OeJiast
BEpINNHA, a IMEHHO TpUezKaias K ctopore Ay Ay, 3. [losTomy qucio a; —
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as pasuo ji6o 1, mubo —1. Teneps yrBep)kaenue cieayer u3 jemmbr 4.10.
O

Bnaromapsa nemmam 4.13 u 4.14, xomOuHaTOpHKa T-MHOrOrpaHHHKA
O/THO3HAYHO  ONpejesisieT  [BeT  KayKJ0r0 W3  KOHIOB  JIFOOOTO
3amMedaTebHOr0 pedpa.

STO 3HAQYUT, YTO IBE€Ta BCEX TOYEK TaKxKe OIIpeaeJICHbI.

CrenoBaTenbHO, JII BEKTOPHOI juarpammbl [eitna (ompeensemoii
0aHO3HAYHO) X TPO KAYKIBI BEKTOpP W3BECTHO, KAKOTO IBETa TOYKY OH
nopoxkaaer Ha adgpdunnoit T-muarpamme [eiina.

CrenoBaresibHo, BBIOOD MI0CKOCTH € (eM. puc. 1.1) B 6onboii crenenn
npeJIonpeJie/ieH U He BIuseT Ha KOMOMHATOPUKY T-/1uarpamMMel. U

CaenctBue 4.15. Caedyroujue 2 ymeepotcienus pasrocuibHbL:
1. Jlse T-duazpammo. X u'Y sxeusasreHmmo, no 0ua2oHaLAM.

2. Jlee T-duaepammov, X u'Y KoMOUHAMOPHO IKGUBAAEHMHDL.

JlokazarenbcrBo. CraeacrBue 2 = 1 04eBUIHO, JOKaxKeMm 1 = 2.

[Iycte nBe T-amarpamvel X m Y SKBUBaJeHTHBHI 1O jguaronaagam. [lo
NepBoOil YacTu TeopeMbl, OTcioja cieayer, 4ro X* m Y* komOuHATOPHO
9KBHUBAJICHTHBI KaK MHOrOrpaHHuku. HO OHUM CMEKHOCTHBIE, MOITOMY,
KaK M3BECTHO (CM. BCTYILIEHWE), WX MHOYKECTBA BEPINHH KOMOHMHATOPHO
9KBUBAJEHTHBI KAaK MHOYXKECTBA TOYEK. J3HAYHUT, COOTBETCTBYIOIINE
BeKTOpHBIe guarpaMMbl Leitna X m Y KOMOWHATOPHO SKBHBATCHTHEI.
Kpowme Toro, mbl jiokazasu, uro eciu X* u Y* — T-MHOrOorpannuku, To
PO KazKJIyI0 UX BEPIIMHY M3BECTHO, KAKOTO IBETa TOYKY OHA JacT B T-
guarpamMe. T. K. ¢ gaer xkombunartopubiii uzomoppuszm X* n Y* kak
MHOKECTB TOUeK (M, TeM 0oJiee, KAK MHOTOTPAHHHUKOB), TO (0 COXPAHSET
IBET TOil TOUKH, KOTOpas MOMYUnTCs U3 BeKTopa B X u B Y. [losTomy X
n Y KOMOMHATODHO SKBUBAJEHTHHI. O
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CaenctBue 4.16. I'pynnov. kombunamoprur asmomoppusmos X u X*
KAHOHUYECKU U3OMOPPHDL. O

CaencrBue 4.17. Ipynna  asmomoppuszmos  T-mmozo0eparnura
ne deticmeyem Ha €20 GEPUUHAT MPAHZUMUGHO (6 omauvue om
YUKAUNECKO20 MHO202PAHHUKG,). ]

CaencrBue 4.18.

1. Jhobomy T-mmo202parrury coomeemcmaeyem 3-depeso
(xapaxmepucmuneckoe depeso das ezo T-duazpammv. Ietina).
Ono edunecmseenno ¢ MovHOCMBI0 00 CMEHBL UUKAUYECKO20 NOPAIKG
BEPWLUH HA NPOMUBONONOHCHDIT.

2. Jhoboe  3-depeso ¢ me  menee, uem 8  GEPUUHAMU,
szadaem  eduHcmBeHHBT ¢ MOYUHOCMBIO 00  KOMOUHAMOPHOT
akeusaseHmHocmu T-MH0202paHHUEK. O

g Bocctanopnennss T-auarpammvbl eiina mo komOumHaTopuke T-
MHOTOTPAHHUKA MBI MCIOJIB30BAIN JOCTATOYHO CIOXKHBIE HHBAPUAHTDHI
(umcsio He-rpameil, cojepzKamux jganHoe pe6po). Cienyomas Teopema
(MBI ee npuBOANM Ge3 JT0KAa3aTeHCTBA) YTBEPKIAeT, 9T0 6oJiee MpOCTHIM
WHBAPUAHTOM OOOUTHCH HE YJIACTCH.

Teopema 4.19. B awbom T-mnozoepannure paszmeprocmu D wucao
epaneti ¢ m  BEPUUHAMU, COOEPHCAUWUT JaHHYO BEPUUHY, 3ABUCUM,
moavko om D u m, no He om duazpammvl, U 6bLOPAHHOT BEPUIUHDL.
Ono cosnadaem ¢ cOOMBEMCMBYINOULUM  YUCAOM  OAA  UYUKAUYECKO20
MHO202PAHHUKG.

Jlokazare/ibcTBO OCHOBaHO Ha JiemMax 4.2, 4.5 u 4.6. O
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