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[TpAMOYTOTEHUKY Ha KPUBOW U BAOXKEHUA
macTa Mebmyca,

B. B. IIpacoaos

B 1929 r. coerckun maremaruk Jl. I'. [IlaupensMman gokasat, 9TO Ha, JIIO-
00U TIa KO HECAMOIMEPECEKAIOMIENCA KPUBOU HA, TNIOCKOCTU MOXHO BHIOPATH
YeTHIpe TOUKH, ABIAOIIEC BeplIMHAMA KBagpara.') Ero crarhs GbLIa Ha-
rmevaTaHa MajlbIM THPaXoM B cOopauke Komakamemuu u BOOCAENCTBUN OBLIA
nepenevaTaHa B XypHaIe «YCIeXn MaTeMaTuIeckux Hayk» (cM. [3]). Do go-
Ka3aTelbCTBO JAOBOJBLHO TPYAHOE, OHO 3aAHUMAET ) CTPAHHUII.

Heckombko HEOXUIAHHBIE TOMOMOTUYIECKUE PACCYXKICHUA MO3BOIIAIOT [0-
Ka3aThb Oomee crnaboe yTBepXKIeHUe: Ha JIOO0U TIAIKOU HECAMOIIEDECEKAO-
IENCs KPUBOU HA, TUIOCKOCTU MOXHO BBIOPATH YE€THIPE TOYKU, ABIAIOIIUAECA
BEpIIMHAMY IPAMOYTOIBHEKA. JTO JOKA3ATEILCTBOY OCHOBAHO HA TOM, UTO
Ipu TI000M BIOKeHHH aucTa MéGmyca B TpexMepHOe IpOCTPaHcTBO R ero
CPeHAA IMHWUA ¥ KPAall 3alelLIeHB). JTO CBOMCTBO JIACTA Mébuyca maBHO
OBLIO M3BECTHO TOIOJOI'aM, HO HEIABHO MOSBWIOCH OYEHL MPOCTOE ero [Io-
Ka3aTeIbCTBO, OMHA W3 BAKHEUIINX COCTABHBIX YACTEN KOTOPOTO BOCXOMUT
K 3HAMEHUTOMY MaTeMaTuky KOHBeE. ITO J0Ka3aTEILCTBO MBI TOXE 3IECh
MpuBEIeM, HO CHAYaIa OOBACHAM, KaK U3 YKA3aHHOT'O CBOUCTBA JucTa MéEbu-
yca CaefyeT CyLIeCTBOBAHUE MPAMOYTOJbHUKA.

TEOPEMA 1. Ha 410601 2400%0% 3aMKENYMOT NAOCKOT KPUBOT Y MONCHO
8b16pamMb 4 MOUKU, ABAAOUUECA BEPULUHAMYU NPAMOY2OALHUKG.

[OKABATEILCTBO. Kaxnon mape Todexk A, B KpuUBOU 7y COMOCTABUM
touky f(A,B) crenyomum obpaszom. U3 cepeaunnl oTpeska AB mposegem
NEPIEHAUKYJJIAD K IJIOCKOCTHU KpI/IBOﬁ Y X OTJOXKUM Ha HEM OTPE30K NIUHBI
AB. Komuern sToro orpeska — 510 u ectb f(A, B). (Bce Touku f(A, B) mb
BLIOMpPAEM B OJHOM M TOM Xe moxaymnpocrpanctse.) Cayuan A = B mHe uc-
KIoIaeTcs; B oToM caydae f(A, A) = A.

Y Tounee ropopa, IlHupessMan JOKA3AI CBOIO TEOPEMY A 3AMKHY THIX HECAMOIIEPECeKa-
IOIINXCA KPUBBIX, UMEIOLINX HENPEPLIBHYI0 KPUBU3HY MIN COCTOALINX 13 KOHETHOI'O IHCIA
OyT TaKUX KPUBBIX.

Y Ero manoxeHme MOXHO HauTH Ha cc. 82-88 Kuurm [5].

33 5Toro, KCTAaTH CKa3aTh, OYEBHHEIM 0OPA30M CIELyeT, 9T0 IPOEKTUBHYIO ILIOCKOCTE
RP? Helb3a BIOKUTH B TPEXMEPHOE MPOCTPAHCTBO R3.
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Puc. 1. Jluct Mébuyca

Mal moayumium oTo6paxkenue B R> HEKOTOPOro TOMNOIOTHYECKOTO IIPO-
CTpaHCTBA. JIErKo BUAETH, 9TO 3TO MPOCTPAHCTBO MPEACTABIACT COGOU TOP
S x S', Touk® KOTOPOro OTOX JECTRIEHDI TIO CJeMyIOMEMY TIpaBuIy: (I,y) ~
~ (y,z) (mb1 HE pazmmaaem mapet A, B u B, A). 9To npoCTPaHCTBO ABIAETCA
auctom Mébuyca. UToObI yOeauThCA B DTOM, AOCTATOYHO MOCMOTPETH HA
puc. 1.

[IpegmomoxumM, 9T0 oTOOpaxeHue [ ABIACTCA OMEKIMEN Ha CBOX o06pas.
Torma, B 9aCTHOCTH, MBI TIOAYYUM BIOXeHUe JucTa Méeébuyca B TpexMepHoe
MIPOCTPAHCTBO, KOTOPOE YCTPOEHO CleAyomuM o6paszoM: Kpau aucta Méebu-
yCa JIEXKUT B HeKOTOpOI‘/)I IJIOCKOCTHY, & OCTaJIbHAA €ro IaCThb JEXUT II0 OOHY
CTOPOHY OT 3TOM ILIOCKOCTH. B TakoMm ciydae Kpau JaucTa Meébuyca u ero
CpeqHAs JUHUA HE 3alleIlJICHBI (‘IyT]) 103X € MBI TIOACHUM, ITO 3TO OBHa.‘Ia,eT).
[Ipuxogum xk mpoTUBOpPETIHIO.

CaenoBaTenbHo, HAMAYTCA nBe mapbl Touek Aj, By m Ay, By, aaa xoTo-
peix f(Ay, B1) = f(As, By). 9T0 03HA9aeT, 9TO cepemuHbl OTPe3koB A1 By n
Ao By coBmagaoT U UX NIWHBL paBHEL. B TakoMm ciydae A A BBy — mpaMo-
YTOMbHUK.

Yr1o6bl ABUrATHCA MAJblle, HYXHO OOBACHATH, 9TO Takoe KOd(hPUIUEHT
3alleIUIeHUS ABYX TVIAMKAX OPUEHTUPOBAHHBIX 3AMKHYTHIX KpUBHIX J u K B
TPEXMEPHOM MTPOCTPAHCTBE, KOTOPHIE HE UMEIOT CAMOTIEPECEICHUN U TOTAPHO
He mepecekaTcia. PaccMoTpuM guarpaMMy OPUEHTUPOBAHHOTO 3AIEILICHU,
COCTOSIIETO W3 ABYX KpUBHIX J 1 K, T.e. paCCMOTPUM IPOEKINIO KPUBHIX J 1
K Ha HEKOTOPYIO IIOCKOCTD U HA MEPpEKPecTKax OyaeM 0TMedaTh, KaKas Iyra
IPOXOAUT CBepxy. Bymem obpainaTh BHIMAHUE JWUIIb HA, T€ MEPEKPECTKH, T'Ie
kpuBas K npoxoaut Haj J. Takue nepekpecTku OBIBAIOT ABYX TUIOB (puc. 2).
[ KaXx I0ro paccMaTpPpUBAEMOr0 MEPEKPECTKA BO3BMEM COOTBETCTBYIOIIEE
sHadenue €; = +1 u caoxum Bce umcaa £;. [loayaennoe B pesyabrare meioe
YUCAO HA3BIBAIOT KOIPPUUYUEHMOM 30YENIeHUS 3AMKHY TBIX OPUEHTUPOBAH-
ueix kpuBeix J u K B S u ob6ozmadator lk(J, K). MoXHO OKa3aTh, 9TO
K02 (PULVEHT 3aleleHns ABIIeTCs uHBapuanToMm s3auemtenus {J, K}, T.e.
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Puc. 2. /IBa Tuma mepekpecTKOB

Puc. 3. I'pap Kg ¢ AByMA 3aIleTICHHBIMH ITAKJIAMEA

OH HE 3aBUCHAT OT BLIOOpA AWATPAMMEL >TOr0 3amnemnenus. (/[pyrue momaxo st
K OIpefeneHnio KOd(OUINEHTA 3aleleHns 00Cy K Jal0TCA B MOen craThe [1]
B OJIHOM M3 IPEALIAYIINAX BBITYCKOB DTOr0 XYPHAIA; MOAPOOHO KODIUIMEHT
3alereHns o0CyX gaeTcsa B KHure [2]).

Paccmorpum Broxkernne B R? rpada Kg, COCTOAMEr0 W3 MIECTY BEPIIWH,
NONapHO COeaMHEHHbIX pebpavu. Bribepem B rpade Ky Tpu BepIIMHBI 1 pac-
cMoTpuM UK C7, TOPOX JEHHBIN STUMUA TpeMaA BepimHaMu, u ki Cy, mo-
POXIEHHBIX TPEeMA OCTATLHBIME BepumHaMmu. PUKCUPyeM MIPOEKIINIO BJIOXKEH-
woro B R? rpada Kg u onpegernm w(C, Cy) Kak 0CTATOK OT AeIeHUA Ha 2
KOIUYIECTBa MIEPEeKPECTKOB, HA KOTOPBIX muka C7 mpoxoauT Han Co. MHbIMEI
croBamu, w(Cp,Cy) = 1k(C1,Cy) (mod 2), rae 1k — xosddunnenT 3amernie-
Hua. B gacrrocTn, w(Ch, Cy) = w(Cy, C) (A0Ka3aTEIBCTBO DTOrO CBOUCTBA
koo dunyenta 3anemnenus npusegeHo B [2]). [Tosromy mMoxHO paccMoTpeTs
qucio A(Kg) = Y w(C;, Cj), e cyMMIpOBaHZe BeJETCA IO BCEM %(g) =10
HEYTIOPAMJOYEHHBIM TTaPAM HEMEPECEKAIOMMXCA IUKIOB W3 TPEX DIEMEHTOB.

TEOPEMA 2 ([7] u [4]). [as awbozo saoxncenus epapa Ke 6 mpezmep-
noe npocmpancmeo A\(Kg) =1 (mod 2). B uacmmnocmu, das 4106020 mako2o
8.40HCEHUA HATIEMCA NAPG 3QUENAEHHIT YUKA0SB.

IOKABATENLCTBO. Y rpada K¢ ecTsb Broxenue B R?, 114 KoToporo pos-
HO [OBa HOUKJA 3a0CILICHBbI, 4 BCE OCTAJBbHBIC IUKJIbI HE3AIICIIJICHBI (pI/IC 3)
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Puc. 4. Usmenenne Tuna nepekpecrka (mepecedenne napsr pebep)

3 4

Puc. 5. Baoxenne rpaga Kg B muct Mébuyca

Jio6oe Broxenue rpada Kg B R? M0xHO mpeo6pa3oBaTs B JAHHOE BIO-
XeHUe, eCIU TIPU 3TOM AOTMYCKAITCA mpeobpa3oBaHua pebep, m300paxeHHbIe
Ha puc. 4.

[MocmoTpum, aTo npoucxoaut ¢ A\(Kg) npm nepecevennu napsr pedep e; u
e;. Yucno w(Cy, Cy) npu 5TOM U3MEHAETCA IUIIb B TOM cIy4ae, Korga e; C C)
ne; CCy(umej CCpue CC,). Hemepecekatomumecsa mukiasl Cp u Cy,
cojepxaiue mapy pebep e; u ej, CyIECTBYIOT TOTJa U TOIBKO TOTJA, KO3
pebpa e; m e; HecMexHBIe. Takux map HUKIOB A JaHHBIX pebep e; u e;
POBHO 1Be: K pebpy €; MOXHO MOGABUTEL OMHY U3 ABYX BEPINUH, KOTOPHIE HE
BXOJAT B e; U ej. TakuM 06pa3oM, IIpu nepecedeHnn pebpa ¢ caMuM COO0U Il
co cmexHbIM pebpom umcno Y 1k(C;, C;) He mameHseTcs, a Ipy nepecevdeHnn
pebpa ¢ HeCMEXHBIM pe6poM DTO UMCIO m3MeHAeTca Ha +2. [loaTomy wwmciao
MKs) = > 1k(C;,Cj) (mod 2) He m3MeHAeTCA IPU BCEX MPeoOPA3OBAHUAX
Broxenus rpada Kg.

CHIEACTBUE 1. IIpu mobom saoxncenuu aucma Mébuyca 6 R® ezo wpai
3ayenaen co cpeduets aunuer.

[MOKA3ATEJIBLCTBO. ([6]) Broxum B muct Mébuyca rpad Kg, Kak moxa-
3aHO Ha puUC. .

Hukawer 134 u 256 cooTBeTCTBYIOT Kpato aucta Mébuyca um ero cpemHen
auunu. HecnoXHO mpoBeprTh, 9TO BO BCEX APYIHUX Iapax HecaMoIepeceKa-
IOIUXCSA UKJIOB OJWH U3 [IUKJIOB 3aKJICEH TPEYTOJILHOU OOJACTHIO, TPUHA-
aexarien aucty Mébuyca. Takue MUKIBI HE MOTYT OBITH 3AIEIUIEHBI, TIOTOMY
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YTO WHAYE BO3HUKJIU ObI camonepecedenus aucta Mébuyca. Ecau nukasr C; u
C; me sanemrensi, 0 w(Cy, Cj) = 0. llosromy mukaer 134 u 256 3anenieHsr.

CIEACTBUE 2. IIpoexmusnuyio naockocms RP? wneavsa eaoncums 6 R3.

TOKA3ATEJLCTBO. Bripexem u3 BroxeHHON B R? MPOEKTHBHON ILIOCKO-

cru guck D?. B pesynsrare moxydmm auct Mébuyca. Ero cpepuas auama C
sanemrena ¢ S' = 0D?, nosTomy C mepecekaer D?, wero He MOXeT GBITE.
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