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XNPYPI N HA TUNEPBOJIMHECKINX
3-OPBUNDOTOAX MAJIOITO OB BEMA

A. 1O. Becuun, A. /I. Menaubix,
Bb. TummepmaHH

Awnvoranusi: Tpu HamMmenbnux mo oobeMmy runepbosmdeckux 3-opbudosiia ¢ HeXKecT-
KAMH KaclnaMy Oblau onucanbl AmamcoMm. MuHHMaIBHBIE PETry/IsSIpHBIE HAKPBITHS 9THX
op6udOIIIOB ABJIAIOTCH JIOTIOJTHEHUAMI U3BECTHBIX 3allellJIeHUii B TpexMepHol cdepe.
B mammoit pabore ycTaHaBINBAETCA TOYHOE COOTBETCTBHE MEXKIY IIapaMeTpaMu XUpPYP-
run Ha opbudoimax AmamMca U HAKPBIBAIOIMIMX UX MHOrooO0pasuil. DTO, B YACTHOCTH,
aeT BO3MOXKHOCTBH IPHUMEHSITH KOMIBIOTEPHYIO IporpamMmy SnapPea mjis BbIMucieHust
06 beMOB THIIEPOOInYecKUX 3-0pbudonoB. Bubsmorp. 30.

BBenenue

MotHbIM CPEICTBOM BBIMHCJIEHUST 00BEMOB TUIIEPOOTNIECKUX 3-MHOT000pa3nit
ABJIseTCA pa3paborannas BukcoMm kommboTepHas nporpamma SnapPea. ['umepboiiu-
JecKue 3-MHOrooOpa3us MaJjoro o0bemMa M3ydaauch JOCTATOYHO MHTEHCHBHO. Han-
MeHbIIIee CPEeJIU U3BECTHBIX MHOTOOOpasue 41 ¢ oobemom 0.942707 6110 HE3ABUCUMO
obuapyxeno C. B. Marseesbim u A. T. @omenko, a takxke J[>xk. Bukcom. [lecsTb
MHOro00pa3uii HauMeHbInero oobeMa onucansl B [1, 2], rae, B 4acTHOCTH, OHU ObLIN
oJIydenbl xupyprusgymn J[sHa Ha rumepbOIuYecKnX y3Jjax U 3alelJIEHUSX MaJjioro
obbema.

CrpyKTypa MHOXKeCTBa 06beMOB IuIepOoInIeckux 3-opoudosios naHa B [3].
Brerauciienne 06beMoB runepbondeckux 3-opoudoIiaoB, CHHIYISPHBIE MHOYXKECTBa
KOTOPBIX I0JIy Y€HbI 060DIIEHHBIMU XUPYPrUsIMUA HA 3AIEIJIEHUSIX B TPEXMEPHOI che-
pe, BO3MOXKHO Takzke Osarogapst SnapPea.

Ecin ke cuHryisspHbBIM MHOXKeCTBOM 3-0poudosiga ABisgeTcsa rpad, OTINIHbII
OT 3AllEIJIEHUsI, TO TAKOTO €IMHOTO CPEICTBA HE CYIIECTBYET W BBIUUCJIEHHE O0b-
€MOB IIPEJICTABJIsIET CODON TPYIAHYIO 3ajady, KoTopasi Tpebyer WHIUBUIYAJIHLHOTO
[IOJIX0JIa B KAXKJIOM OTJIEJIbHOM CJiydae. B CBsI3U ¢ 9TUM IIPEJCTABJISIETCS eCTeCTBEH-
HBIM u3ydenue 3-opOndOoIoB, MOIYyIaeMbIX XUPYPIUSIMEU HA THIEPOOJIAIECKUX 3-
opbudosiax.

Hesns mamuOll pabOTHl — M3ydeHWE 3aMKHYTBIX THIEPOOIMIecKuX 3-0poudosi-
JIOB, TOJIyYaeMbIX XUPYyprueil Ha HAUMEHBIIHNX TMIIepOOJImdecKux 3-opoudosiax ¢
KacllaM, U HAKPBITHIl 3TUX O0pouOJII0B IUIepOOIMIeCKUME 3-MHOIOOOPa3UIMH,
HOJIyYeHHBIMI XUPYprueil Ha s3anemiedusix. Hamomunm [3, 4], ato mo6oii 3aMKHY-
TBII TUEpOOITIecKuil 3-0pOnd O MOXKET OBITH HOJIYUIEH C MIOMOIIBIO XUPYPIUU HA

IlepBbie nBa aBTopa OsaromapsaT YuuBepcuteT Tpumecra 3a rocrenpuumcTBo u Poccuiickuit
dorx byHIaMEHTAIBHBIX NCCIIEN0BAHAN 3a (PHHAHCOBYIO MOANEPXKKY (KOAbl TpoekToB 98—01-00699
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opbudoize ¢ Hesrcecmrum KacoMm (T. e. KacloM, HA KOTOPOM MOXKeT OBITh OCY-
[IECTBJIEHA XUPYPIrusl, win 3anosnenue, Isna). Tpu HamMeHbmuX 110 06beMy T'U-
nepbosimaeckux 3-opoudoiiia ¢ HexKeCTKUMU Kacrnamu omucanbl Ajnamcom [4]. Mu-
HUMaJIbHBIE PEryJIsipHbIE HAKPBITHS STUX OPOUQOJIIOB sIBJISTFOTCS JIOTIOJIHEHUSIMU W3-
BECTHBIX 3allelIEHUl B TpexMepHoii cdepe. Hampumep, Hanmenbimit opobudosi ¢
HEXKECTKUM KacloM — opougond ITurapa (HakTop-mpocTpaHCTBO TPEXMEPHOTO THU-
1epboJIMYecKOro IIPOCTPAHCTBA 10 JeiicTBuio rpyunbl [Tukapa), HakpbIBaeTCs J10-
[TOJTHEHUEM K 3aIleIUIEHUIO0 «OOPPOMEEBBI KOJIBIA» ; U OPONMOJIIbI, IOy YeHHbIE XU~
pyprueii zHa opbudoine Ilukapa, HakpbBaloTCsa MHOrooO6pasusMu (B oOmIEM CJLy-
9ae — KOHUYECKUMU MHOTIOOOPA3UAME ), Oy ICHHBIMU TIOIXOAANIUME XUPYPrUAME
Ha «OOPPOMEEBBIX KOJIbIAX>.

B nanHOil paboTe ycraHaBIMBAETCS TOYHOE COOTBETCTBUE MEXKJLY IapaMeTpaMu
XUpypruu Ha opoudoax AjamMmca 1 Ha HAKPBIBAIOIIAX UX MHOI000pasusix. 1O J1a-
€T BO3MOXKHOCTh IIPUMEHSATH KOMIIBIOTEPHYIO IIporpammy SnapPea jijist Bbraucjienust
00beMOB runepbomIecKknx 3-0poudoiaoB.

3J1ech u jajiee Mbl OyIeM pacCMaTPUBATDH TOJIHKO OPUEHTUPYEMbIe 3-0pOud OBl
U WCII0JIb30BaTh OCHOBHBIE (DaKThI Teopun opoudosIos, caerys [3, 5].

Kak u o6bemMbl rurepboIniaeckux 3-MHOrooOpa3uit, 06beMbl TUIIEPOOTNIECKAX
3-0p6ud 01108 06pa3yIOT BIIOJIHE YIIOPSIOYEHHOE HEIUCKPETHOE IOIMHOYKECTBO Be-
IEeCTBEHHOH mpsAMoil R mopsiikoBoro Tuna w®, n KaxKaplii 00beM Peasin3yeTcs JINIIb
Il KOHeYHOro uucia opbudosmos [3]. B wacraocru, cymecrsyior ruepbosmde-
ckuit opbudosi HanMenbiero obbema (KOTOPBIii JI0 CUX [OP He U3BECTEH) U TAKXKe
HAUMEHBINUN TIPEJIeJIbHBIN 00bEM.

CHHTYJISIPHOE MHOYKECTBO HAMMEHBINIEr0 M3BECTHOTO MUIEPOOINIECKOro 3-0pou-
douma npusegeno ua puc. 0.1 (ero Hocuresem siBisiercst TpexMepHas cdepa; pebep-
Hble METKH «2» Ha PUCYHKe OIyIieHbl). Ero oobem (npubsmrkento) pasen 0.039050.

5

Puc. 0.1. Opbudos HanmenbIiero oobema

Kak ycranosieHo B [4], e iMHCTBEHHBIM HAMMEHBIIUM 110 00beMy 3-0p6uddoiimom
C HEXKECTKHUM KaCIoM siBJisieTcst opbugond I[Tuxapa, onpesesiemblii Kak hakTOp-TIpo-
CTPAHCTBO TPEXMEPHOI'O I'MIep6OINIecKoro npocrpancTsa H> 1o AeficTBUIO IPyIIIBI
ITukapa PSL(2,Z[i])) u umeromuit o6bem 0.305321. Takum 06pas3oM, 9T0T 06beM —
HAMMEHbBINUH 1IpeieibHbIi 06beM. 1o Teopeme 0 rumepboIMIecKOil XUPYPruu 00 beM
opbudosia ¢ KACIOM CIYy?KUT TOYHBIM BEPXHHUM IIPEIEIOM 00beMOB opbudoaosB,
[OJIyYeHHBIX XUPYPrueil Ha 3ToM Kacme. I3 Toro, 4ro Bce runepObOJnIecKue op-
6101, 06BEMBI KOTOPBIX OI'PAHUYEHBI HEKOTOPOW KOHCTAHTOM, MOI'yT OBITH I10-
JIy9eHBl XUPYyprueil Ha KOHEYHOM MHOXKeCTBe opOudosios ¢ Kacnamu [3], caemxyer,
YTO BCE, KPOME KOHEYHOIO 4YhCjia, runepbosmdyeckue 3-opoudosiibl, 00beMbl KOTO-
pbix MeHbire obobema opbudoina Ilukapa, mosydaiorcs xupyprueit na opoudosae
ITukapa.

Haunmenbmme 3-opbudoiiapl ¢ Kacnamu Haiigerabl Meiteprodpdom u Amamcom.
OHU UMEIOT B TOYHOCTH OJUH (KECTKHIL) KACIL, II09TOMY UX O6bEMBI HE MOI'YT ObITH
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peiesIbHBIMA (Pa3JIMIHbIe OMUCAHUS STUX 0pondosI0B JaHbl B [6]).

Tpu HAMMEHBITUX TUTIEPOOIMIECKHIX 3-0POUdOIIIA ¢ HEXKECTKUME KacllaMu Hafi-
Jenbl Anamcom [4]; ux o6bembr paeubl 0.305321, 0.444451 u 0.457982. Msr 6ynem
Ha3bIBATh 3TU 0pbudoIIbl opbugosdamu Adamca n 0603HAYATH UX Yepe3 F], o U
/3. B qactrocTn, 7 aasercs opbudoniom ukapa H?/PSL(2,Z[i]). Hocurenem
opbudoaa 2 ciyxuT 3-cdepa ¢ BerkomoToit Toukoit S\ {00}, a ero cunrynaproe
MHO2KeCTBO u306pazkeno Ha puc. 0.2 ciaesa. O6o3nauum depes < (p,q) opbudoin,
u300paxkeHHbIl Ha puc. 0.2 crpasa, IOJMy9IeHHBIH (p, ¢)-Xupypruei Ha Kacie opou-
donna o4 (cm. onpenesnenus B §1).

00 3 (p,q) 3

3 3
Puc. 0.2. Opbudonie 7 u o (p,q)

NsBecrHo (em. [4, 7] win [8]), uro opbudois 27 24-1uCTHO HAKPHIBAETCS JOTIOJ-
HEHHEM K 3aIEIIEHNI0 «60PPOMEEBBI KOJIbIA», KOTOPOE ABJISAETCH TPEXKOMIIOHEHT-
HBIM 3ariervienneM 63 B obozHauennsx Posibdceena [9]. B §2 Mbr mokazkem, 4To
MHEOTrO06pasme 63(p, q) (M, BO3MOXKHO, 0poudOIIT T KOHHIECKOe MHOT006pasHe),
nostyueHHoe (p, q)-Xupyprueil Ha BCEX TPEX KOMIIOHEHTaX «BOPPOMEEBBIX KOJell,
SIBJISIETCsT 24-JIMCTHBIM PeryJIsipHbIM HakpbiTueM opbudonna <7 (p — 2q, p + 2q), no-
JsrygaeHHoro (p— 2q, p+ 2q)-xupyprueii Ha opbudose [ukapa. C nomomnipio SnapPea
(em. [10]) 9T0 TO3BOISAET BBIYUCINTE 00bEMBI TaKNX OpOIGbOIIIOB.

Bropoit opbudosn Anavca MOXKeT ObITH MOJYYEH Kak (PAKTOP-IIPOCTPAHCTBO
sujia o = H?/PGL(2,07), te J/is MOJ0KATEILHOT0, He SBJISIONIerocst KBajipa-
ToM, 11es10T0 d depe3 Oy MBI 0003HATAEM KOJIBIIO TEBIX OIS Q(H) B wacrho-
cru, opbudoi o Takxke apudmerndeckuii. Hocuresrem opbudoiia o/ ABIseTCs
S3\ {00}, a ero cunrynapHoe MHOKecTBO m3o6pakeno Ha puc. 0.3 (cm. [11], e
npejcrasieno nzobpazkenne H?/PSL(2, O7), nm [12]).

(p,9)
§ 3 y J 3

Puc. 0.3. Opbudounpt o u o (p,q)

Kaxk ormeueno Aganvcom [4], opbudoi 2% 12-1McTHO HAKPBHIBAETCS JOTIOJHEHN-
eM TPeXKOMIIOHeHTHOTO 3anerienus 65 B 3. HexoTopbie jionosHenns 3amerieHuii,
comsMepuMble ¢ &, npuBejeHsl B [8,13]. B §3 Mbl ommiemM TOYHOE COOTBETCTBHE
MesKTy TIapaMeTpaMi XUpypruu Ha opbudomie <% n samemyennn 65. Haxomer,
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opbudosi 73 16-JTUCTHO HAKPBHIBAETCS JOMOJHEHNEM YeThIPEXKOMIIOHEHTHOTO 3a-
neryierns 85. TouHoe COOTBETCTBHE MeyK Ty MapaMeTpaMu XUPYprum Ha opbudoe
/3 W Ha 3alelyieHnn 83 OyIeT yCTAHOBICHO B § 4.

8 1. TlpeaBapureabHbIe CBEIEHUS

JI1s1 mapbl paIMOHAIBHBIX YUCET P U ¢ CyINIECTBYET eJIMHCTBEHHOE MPEICTABIIE-
aue (p,q) = d(p’,q'), voe p' u ¢ — B3aumMHO HpOCTHIE LEJIble YUCIa U d SABJISAETCS
HOJIO?KUTEILHBIM PAIMOHAJIBLHBIM THCIOM.

ITo onpeIe/IeH o PesyIbTaToM (P, ¢)-XUPYPrun Ha y3/ae B S° ABIACTCS KoHUuMe-
cKoe MH02000pasue, HOCUTEb KOTOPOro — TPEXMEPHOe MHOTOOOpa3ue, IOy IeHHOE
ob6braHOl p’/¢'-xupyprueii Ha y3ie [9], a CHHIYISIDHOE MHOXKECTBO — HEHTpaJbHAs
KpHBasl BO BKJICGHHOM 3aIlOJIHEHHOM TOPE, KOHMYECKUil yroJ IpH KOTOpOW paBeH
27/d (cm. [14] mam [15] o KorHMUeckuX MHOroOOpasusax). OTMETHM, YTO TaKoe KOH-
9eCcKOoe MHOIo0Opasue sBJISeTCsl MHOrooOpasueM (T. e. MMeeT IyCTOe CHHIYJISPHOEe
MHOXKECTBO) win opoudoIOM B cilydasX, eciau d paBHO 1 WM SBJISETCS LEJIbIM
COOTBETCTBEHHO.

Payuonarvhoim (p,q)-manzaom GyneM Ha3blBATh KOHMYECKOE MHOr00o0pasue,
olpeiesisieMoe PAIOHATIBHBIM TAHIJIOM C HAKJIOHOM p’/q’, 06e Jyru KOToporo nome-
YeHbI JIBOMKOM, C JIOTIOJTHUTEJILHO JIyT0il, TOMEeYeHHOM d JIJisi KOHUIECKOTO yIja 27 / d
(koroperit ipu d = 1 He u3o6pazkaercsi; cM. Jeranu u pucyHku B [16]). Hekoropsie
WJUIIOCTPATUBHBIE IPUMEpDI IIpuBeeHbl Ha puc. 1.1. PesynbraTom (p, ¢)-xupypruu
HA HEYXKECTKOM Kacme 3-opbmdosina Oymer KOHmIecKoe MHOr00Opa3ue, MOy IeHHOe
BKJIenBaHueM (P, ¢)-TaHIVIa B Kacl, Kak uzobpaxkeno na puc. 0.2. Konuueckoe mMuo-
roobpasue cTaHOBUTCS OpOU(OIAOM IIPH 1EJIOM d.

(2,1) (-1,2) (0,4) (—3,6)

o0 = 1 < ==>

Puc. 1.1. IIpumepnb! TaHTIOB

st ynobGeTBa, TEPMUHOJIOTUM KOHMYECKOe MHOroobpasue, mnosiyderHoe (p,q)-
Xupyprueit Ha opoudoJie, Takke O6yjeM HA3bIBATH OPOUMOJIIIOM.

XOopOoITo W3BECTHBIE CBONCTBA PAIMOHAJIBHBIX TAHIJIOB, KOTOPBIMU MBI OyIeM
[OJIb30BATHCSI HUKE, TIPUBEJIeHbI Ha puc. 1.2 (eM. takxke [17]).

a—] - 3 a— — 3 a— -
(p,q)| |(k,1) (p,q) 0 = (r,a)| |,
o= - 5 v — 5 7 | —
I I Y
o — — O —3 a— 3
(p+kq,q) (—=4,p) o/r)= _|(p,2q)
Y — —5 fy_/ ;5 7 i 6

Puc. 1.2. CpoiicTBa TaHII0B
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§ 2. «BoppomeeBbI KoOJIBIIa», 0pOUOIIT
Ilukapa u 6-rpad BoabkoTT

B srom naparpade Mbl pacCMOTPUM KJIACC 3aMKHYTHIX KOHUYECKHUX 3-MHOI000-
pasuii, MOTyYeHHBIX XUPYpPrueil Ha 3alerIeHun 65 — «6oppoMeeBbl KOJIbIay, N300~
pakeHHOM Ha puc. 2.1.

Hamommm, 9T0 63 0671a1aeT CAMMETPHSAME, TOTAPHO MEHATOTINMA KazKIble TBe
u3 ero komnonent. O6oznauum 4epes 63((p1,q1), (P2, q2), (P3,q3)) KOHUIECKOE MHO-
roobpasue, MoJTyIeHHOe XUPYPrueil Ha Tpex KOMIIOHEHTaX «60ppOMeeBbIX KoJery 63
¢ mapaMerpamu Xupypruu (p1, q1), (p2, g2) u (p3, g3). OTMeTnM, 9TO BCe MHOTOOGpa-
31, TOTyJaeMble XUPYPTUsIMA Ha 3alellIeHnH YafiTxeaa 52 1 y3/ae «BochbMepKay 41
IPUHA/IEKAT pacCMaTPHBaeMoMy Kiaaccy. A mvenno, 63((p1,q1), (p2, q2), (—1,1)) =
52((p1,q1), (p2,q2)) u coorsercrrento 63((p1,q1), (—1,1),(1,1)) = 41(p1,q1). Hoc-
KOJIbKY «6OpPOMeeBbl KOJbIa» 63 sIBIAIOTCS THIEPOOIMIecKnM 3areryienueM [5],
GOJIBIIUHCTBO U3 TI0JIy4aeMbIX XUPYPrueil MHOroobpasuii Tak»Ke rurnepOoTuaHbL.

(P1, q1)-xupyprus

(p2, g2)-xupyprus

(p3, q3)-xupyprus

— T

Puc. 2.1. «Boppomeesbl Kosblay 63

['pyTITa cOXpaHATONIIX OPHEHTATIINIO CHMMeTPHIT 3aTerienus 63 m3oMopdHa cu-
MMeTpuueckoii rpyuie Sy nopsiaka 24 (em. [18] wiu [19]), u ara rpynmna cummer-
puii MOXKeT OBITH peajin30BaHa OPTOTOHAJIBHBIM JeficTBueM S, Ha 3-cdepe, ocTas-
JIIOIIMM 3allellJIeHne MHBAPUAHTHBIM. MBI HaYHEM € PACCMOTPEHUsI ciydas Si-
9KBUBAPUAHTHO XUPYPIUM Ha 63, T. €. XUPYPTHH, IPH KOTOPOI TTapaMeTphl Ha Beex
Tpex KOMIOHEeHTAX 3allellIenus 635 COBIAIAIOT M PaBHBI, cKaxkeM, (p, ¢). B aTom cy-
Yae COOTBETCTBYIONIee KOHMIecKoe MHOroobpasme GyieM 0603HagaTh gepes 63(p, q).
JeiicTeue Sy Ha JOMOMHEHUN K 3a1lenyiennio 65 uHymupyer jefictsue Sy ua 63(p, q).

Teopema 2.1. s 1i06bIX parHOHAJIBHBIX YHCEJI P H  KOHHYECKOE MHOI000-
paszmue 63(p, q), nosyuentoe Sy-sxkBuBapHaHTHOI (P, q)-XUpyprueii Ha «60PPOMEEBBIX
KOJIBIIAX », SIBJISIETCS] PETYISIDHBIM Sy-HaKpbiTHEM opbudosna <1 (p — 2q,p+ 2q), mo-
aydaentoro (p — 2q,p + 2q)-xupyprueii Ha opbugoJige [ukapa.

JIOKABATEIBCTBO. Hauwmem c 63((p1,q1), (p2,¢2), (p3,q3)) — KOHIMIeCKOTO
MHOTOOODPAa3Hsl, IOy IeHHOTO XUPYPrueii Ha «G0ppOMeeBhIX Kobliaxs (eMm. pue. 2.1).
Ocu unBoOJIONUi T ¥ 0 U3 IPYIIILI CAMMETPUil Sy N300parkKeHbl HyHKTUPHBIMU JTHHHI-
amu. VIHBOJIONUSL T ABJSIETCS CTPOro 0OPATUMOI [T IBYX KOMIIOHEHT 3allellIeHUs
63. Cunrynsproe MHOXKecTBO daxrop-opbudomma 63((p1,q1), (P2, q2), (p3,q3))/(T)
n300paskeHo Ha puc. 2.2.
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(p1, q1)-Tanra

(P2, q2)-

TaHIJI

(p3,2q3)-
XUPYPrust

(pd ) 2(]5 )‘
XUPYPrus

Puc. 2.2. Opoudonn 63((p1,q1), (p2,q2), (p3,q3))/(T)

Unposmionust o 3arneryiennst 63 WHIyIUPyeT HHBOJIONIIO 3Toro daxTop-opbudoia,
KOTOpY10 Takzke obozHaumM o. CHHTYIsApHOE MHO:KecTBO opbudomnia 63((p1,q1),
(p2,42), (p3,q3))/{T,0) npusemero ua puc. 2.3. OHO siBisieTCst 000OIIEHNEM TIPO-
crpancTBenHoro f-rpada B cmbiciae Bosbkorr [20]. B wacraocru, ecaun i = 2¢1 /p1,
J = 2qa2/p2 u k = 2q3/ps uesble, TO COOTBETCTBYIOIIEE CUHIYJISPHOE MHOXKECTBO
coBuagaer ¢ f-rpacdom Bosbkorr # (i, j, k).

(ps, 2q3)-Tanri
' | | |

(p2,2q2) (p1,2q1) = (p1,2q1) | | | (P2, 292) | | | (P35 243)

L

Puc. 2.3. Opbudomnz 63((p1,q1), (p2, g2), (p3,93))/ (T, 0)

C 3TOro MOMEHTa MBI PACCMATPUBAEM S4-3KBUBAPUAHTHYIO XUPYPIHIO, T. €. II0-
garaeM (p1,q1) = (p2,92) = (ps,q3) = (p,q). Torna, o4eBUAHO, CUHIYIISIPHOE MHOZKE-
CTBO Ha puc. 2.3 061a1aeT CAMMETPUEH p TPETHEro MOPSAIKA, KOTOPas MUKIMICCKH
HepecTaB/IsieT TAHTJIbl U OCTABJSeT BepHIMHBI Ipada HeHOABUKHLIMU. CHHTY/ISp-
Hoe MHOXkKecTBO dakTop-opoudosta (63(p,q)/(r,0))/{p) nsobpaxeno na puc. 2.4.
Ilpu mocsenoBaTeIbHOCTH SKBUBAJEHTHLIX NMPeoOpa3oBaHuil MCIOIL30BAHbI CBOIi-
CTBa TAHIJIOB, IPUBeJEHHbIe Ha puc. 1.2.

3 3 3 3
3 | 3 — |7 —
(P, 29) = (p,2q) = -r- (p+2q,2q)-._¢./\.

Puc. 2.4. Op6udouz (63(p,q)/(T,0))/{p)
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=
(p + 2q,4q) = J (p1‘2q7 3 _ (p—ij 3

q) p+2¢g
Tl [ )

Prc. 2.5. Opoudonn ((63(p,q)/(1,0))/(p))/(N)

O4eBuIHO, CHHTYJISIPHOE MHOXKECTBO, M300paykKeHHoe Ha, puc. 2.4, UMeeT CUM-
MeTpHI0O A BTOpOro nopsjka. CHHIYyJISpHOE MHOXKECTBO COOTBETCTBYIOMIEro (bak-
top-opbudosia ((63(p,q)/(T,0))/(p))/{\) npuseseno na puc. 2.5.

Kaxk BuguMm, stor darrop-opbudoi copnagaer ¢ opbudostom o4 (p — 2¢,p +
2q), mosryuennniM (p — 2q, p + 2q)-xupyprueii Ha Kacie opbudosa [Tukapa 7). 1o
3aBepInaeT J0Ka3aTeabCTBO Teopembr 2.1. [

O6o3uaunm yepe3 Dy = Zo X Zg HOPMAJIBHYIO MOJIPYIILY IPYIILI Sy, MOPOK-
JIEHHYI0O WHBOJIOIUSIMA T U 0 W3 JoKazareabcrTBa TeopeMbl 2.1. Kak ormedeno
BBIIE, CUHTY/IAPHBIE MHOKecTBa opbudomtos 63((1,i),(1,5), (1,k))/Dy asasiorcs
f-rpadbamu Bosbkort # (i, j, k) u3 [20]. OHu 061aMaK0T CJIEIYIOMUM CBOHCTBOM.
Kaxpiit rpad # (i, j, k) nemnanapen (1. e. He romeomopden B S° mianapromy
f-rpady), u Bce TpU COCTABJSIONIUX y3J1a, 0OPA30BAHHBIX IIADAMU U3 TPex pebep
f-rpada, rpuBnasbubl. B cuity [21] exuncrsennoe Da-nakpbitue takoro f-rpada
SABJIIETCS TOMOJIOTHYECKOH 3-cpepoit. B sToM cityuyae 2-JMCTHOE pa3BETBJICHHOE
HaxpbiTHe S? BIOJIL JIIOGOrO W3 JAHHBIX TPEX COCTABJIAIONINX Y3JIOB CHOBA OYIET
3-cdepoit, a poobpas Tperhero pebpa — yzioMm B S°, 2-IMCTHOE Pa3BETBJIEHHOE
HAKPBITHE KOTOPOro cosmajaer ¢ Dy-nakpoirueMm f-rpada. OTMeTHM, 9TO MHOTO-
obpazue 63((p1,q1), (p2,q2), (p3,q3)) ABIAETCH TOMOMOTHYECKOil 3-ccepoit Toraa
TOLKO ToT/Ta, Koraa ono nmeet suf 63((1,1), (1,5), (1,k)).

s nenwix 4, j, k pacemorpum y3sisl J£ (i, j, k), BBelennble B [22] u upezacras-
JIeHHBIE Ha puc. 2.6, rje j u k 0003HAYAIOT YHUCIO0 HOJyOOOPOTOB HA JABYX CTPYHAX,
U 1 — YUCJIO TIOJIHBIX 0O0POTOB HA TPEX CTPYHAX.

J

puliiny

.

I_|

k

Puc. 2.6. Yzen (i, 7, k)

B obmiem ciyuae tpu ysna A (i,4, k), H (§, ki) u H (k,4,j) monapHo HeIKBU-
BaJieHTHBI (cM. [22]).

Teopema 2.2. Tomosormveckast 3-cpepa 63((1,4), (1,5), (1, k)) sBasiercs pery-
JISIpHBIM pa3BerBieHHbIM Do-uakpoiruem 0-rpaga Boabkort # (i, j, k) u, 6oJ1ee Toro,
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2-JINCTHBIM PA3BETBJICHHBIM HAKDBITHEM KaXK10ro u3 y3uaoB K (i,4,k), H (j,k,i) u
H (k,1, 7).

JOKABATEJLCTBO. IlepBoe yTBepKieHNMe CilemyeT u3 IEePBOil YaCTH I0Ka3a-
TeJIbCTBa TeopeMbl 2.1, Bropoe — u3 [22], rue yCcTaHOBJIEHO, YTO IPH 2-JIUCTHOM Ha-
KPBITUH KasKJIOI0 U3 TPEX COCTABJSIONMX Y3508 O-rpada # (i, j, k) mpoobpas ocras-
merocst pebpa CoBIAAeT ¢ OJJHUM U3 Tpex y3ioB (i, j, k), # (4, k, 1) mom  (k, 1, )
COOTBETCTBEHHO. JI0Ka3aTeIbcTBO 3aBepiieHo. [

Jlpyrasi MHTepecHasi CUTyallusl BO3HUKAET, KOIJIA IapaMerpel (p;,q;) XUpyp-
MU Ha KOMIIOHEHTaX «BoppoMeeBbIX KoJielly paBHbl (1,n) wmm (2,n), rue n Heuer-
HO BO BTOPOM ciiydae. llpm sToM B cuHryssipHoM MHOXKecTBe (hakTop-opomdoiia
63((p1,q1), (P2, q2), (P3,q3))/Da MOTYT TOABUTHCS TOMOTHATENBHBIE JYTH C HHICK-
com 2 (em. pue. 2.2, 2.3). U crosa Bce Tpu BHaKTOP-TIPOCTPAHCTBA MHOTOOOpA3Us
63((p1,q1), (P2, q2), (P3,¢3)) 1O JelicTBu0 UHBOMONHE U3 TPyl Dy ABAAIOTC 3-
cdepamu, HO Ternepb MHOXKECTBA BETBJIEHHU: MOTYT ObITh 3allelIeHUsIMU (CM. TaK-

xe [23]).
3amMme4daHusd.

A) TWNEPBOJIMYECKUIT OBBEM. Ilo Teopeme 2.1 opbudoiny «(z,y), nomy-
qeHHbIN xupyprueit Ha opbudoine [lukapa, nmeer 24-mcTHOE HAKPHITHE KOHUYE-
cknM MuEOroobpasmem 63((y + x)/2, (y — x)/4), momydennsM Xupyprueit Ha «60p-
POMEeeBBIX KOJIbI[ax». lIprMeHeHMe KOMIIBIOTEPHO nporpaMmMbl SnapPea Kk «6op-
POMEEBBIM KOJIbIIAM» [I03BOJISIET BBIYUC/IATH O0bEMBI 9TUX KOHHYECKUX MHOI000pa-
3uit (ecsu OHUM rUNEPOOIMIECKNE), & TP JIEJEHUN UX Ha 24 — U 06beMbl COOTBET-
cTByomux opbudosnos. HanmvenbmuMn HaliIeHHBIMEA 37€Ch 00bEeMaMU SIBJISTIOTCS
0.040890 — o6bem opbudonma 4 (4,1), HAKPHIBAEMOIO KOHMYECKMM MHOT000pa-
suem 63(5/2, —3/4), m 0.052654 — obbem opbudonma 7 (3,2), HAKPLHIBAEMOTO KO-
HUYECKUM MHOTOOOpa3ueM 6% (5/2,—1/4). To-BumumMoMy, 5TV 3HAUEHUS SIBJISTFOTCSI
BTOPBIM U TPETHUM HAUMEHBIINMEI O0'beMaMy rurnepbondeckux 3-opoudoJiaos, cie-
mpytomumu 3a oobemom 0.039050 opbudonna, m3odbparkennoro na puc. 0.1.

OrMmeruM, 9TO HE3aBUCUMO BBIYHCJIEHUS O0bEMOB OpOUMOIIIOB, MOIYIECHHBIX
xupyprusmu za opbudosiae [Tukapa, 6bum Hegasao uposeiensl B. Ilerposbiv [24]
C IIOMOIIIBIO IOCTPOEHUSs (PYHIAMEHTAJIBHOIO TOJIUdIPa i 0pOudOIIIa.

B) MHOTOOBPA3US C PABHBIMU OBBEMAMHU. Ilo Teopeme 2.1 KoHMYeckue
MHOr006pasus 63(2p, q) u 63(2q, p) asnsatorcs Sy-HaKpbITHAMI 0POUbOIIOB &1 (2D —
2q,2p+2q) u (29 — 2p, 2p + 2q), KOTOPBIe TOMEOMOP(MHBI (¢ TOIHOCTHIO JI0 OTPa-
sxerns). Cresosarensbno, MuEoroobpasus 63(2p, q) u 63(2¢, p), ecim oru rumep6oTH-
YeCKHe, IMEIOT OJMHAKOBBIA 06BHEM.

¢) HErMIEPBOJIMYECKUE MHOTOOBPA3MSsI. Muoroobpasme 63(1,1), Gymxyqan
romoJstorndeckoir 3-cdepoit I[lyarnkape, nmeer cdeprudeckyio CTPYKTypy, CJIe0Ba-
TesbHo, opbudo 63(1,1)/S, = o (—1,3) Taxxe chepuueckuii.

JIBy/IMCTHOE Pa3BETBJIEHHOE HAKPBITHE «OOPPOMEEBBIX KOJIEly WJIM, SKBUBA-
JenTHoO, opbudoaa 63(2,0) aBisercs mHoroobpasmem Xammme — Bemara M, mve-
TOTIIM eBKJIIJIOBY CTPYKTYPY. 3HadmT, 63(2,0)/Sy = @4 (2,2) = M/(Za x Sy) Taxske
€BKJIMJIOBO. 37eCh depe3 Zo X S, 0003HAYEHa I'PYIINIA COXPAHSIOMNX OPUEHTALMIO
u3oMeTpuit MHOroobpasusi Xaumie — Bergara M (em. [19]).

Mmuoroo6pazue 63(0, 1) siBjisieTcst TpeXMePHBIM TOPOM, CJIeJI0BATeIBHO, (haKkTop-
npoctpanctso 65(0,1)/Sy = o (—2,2) — eBkanmos opbudoLI.

D) Pox XErora. ITockosbKy «GOPPOMEEBBI KOJIBIA» SABJIAIOTCH TPEXMOCTO-
BBIM 3allellyIeHneM, JI000e 3-MHOTOOOpa3ne, MOoIyIeHHOe XUpyprueit Ha «boppome-
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eBBbIX KOJIbIIAX», UMeeT poj, Xeropa He Gosee Tpex. JIjs ejbIX B3aUMHO IIPOCTBIX
IapaMeTpoB XUPYPrud mpH p > 1 MHOT006pasus 63 (p, ¢) mmeroT po Xeropa TpH, mo-
CKOJILKY X TIepBag IPyTilia roMosioruii nsomopdua 3-nopoziennoit rpymne (Z,)%. C
JIPYTOii CTOPOHBI, BCe MHOrOOOpa3usl, IOy YeHHbIe XUpyPrueil Ha 3alelljieHnn YaiiT-
XeJla U y3Jle «BOCbMepKa» (KOTODBIE SIBJISIFOTCS JIBYXMOCTOBBIMU 3allellJIeHUsIMY ),
TaK>Ke MOIYT OBITh IIOJIyYeHbI XUPyprueil Ha «BOppPOMEeBLIX KOJbIAX» U UMEIT
pox Xeropa me bostee aByx. HamomamMm, 94T0 cpein 9TUX MHOTOOOpa3uii COAepKaT-
¢ W JECATHh THNEPOOTMYECKUX 3-MHOr000pasnii HANMEHBIX M3BECTHBIX 0OHEMOB
(em. [2]).

ITo Teopeme 2.2 mmuoroobpaszust 63((1,1),(1,75),(1,k)) aBasaiorca 2-TucTHHIMUI
Pa3BETBJIEHHBIMU HAKPBITUSIME TPEXMOCTOBBIX y370B £ (1,7, k) (cMm. puc. 2.6), no-
aToMy poz Xeropa romosormaecknx 3-ccep 63((1,4), (1,7), (1, k)) ma mpesocxommT 2.

E) MAKCUMAJIbHO CUMMETPUYHBIE MHOT'OOBPA3USI U SKBUBAPUAHTHBIN
POJT XETOPA. HexoTopble u3 MHOTOOGpasuii 63(p, q) sB/IAIOTCS MAKCUMAJBHO CHM-
METPUYHBIMU Sy-MHOroo6pasusgMu [25]: oHM JOIIyCKaOT cluiereHue Xeropa poja
TPU, UHBAPUAHTHOE OTHOCUTEHLHO JEHCTBUS TPYIILL Sy, KOTOPas Pean3yeT MaK-
cUMaJIbHBII HOPsiiok 12(g — 1) i1 KOHeYHOI rpybl, gefCTBYOmEell HA KPeHese
pola g.

ITo Teopeme 2.1 muoroobpasus 63(1 + 2¢,q) u 63(1 — 2¢,q) HaKpBIBAIOT OP6H-
dbonmer o (1,1 4+ 4q) u A (1 — 4¢,1) coorBercrBeHHO. DTU OPOGUMDOIIBI TOITYCKA-
10T pasbueHne BIOJIb BJIOXKEHHOI 2-cepnl Ha fBa maposbix opbudoima (em. [25]).
IIpoobpas Takoii 2-cdepsr JaeT pa3dbuenne Xeropa poja TPHU JJIsd COOTBETCTBYIONIETO
3-MHOrooOpasusi TaKoe, 9TO HAKPbIBAIOIIas IPYIIa 0TOOPaXKaeT KaxK bl KPeHIEIb
xeroposa pazbuenus na cebs. Taxum o6pazom, MHOroob6pasus 63 (1 + 2q, q) sABsIOT-
Csl MAKCHMAJIbHO CUMMETPUYHBIMU S4-MHOI00Opa3usIMU POJIa TPU. 3aMEeTUM, 9TO U
0OBIYHBII PO Xeropa 9Tux MHOI000pa3uil paBeH TPeM, €CJId ¢ OTJIMIHO OT F1.

C momorpio SnapPea Mbl HAIILTH, 9TO HAUMEHBIIHH 00beM Cpeid TUIepooTImIe-
cKuxX 3-MHOTOO6pasmit Tnia 63(p, q) pasen 2.468232 u nocturaercs A 63(3,1). Dro
MHOroo0Opasue sIBJIsieTCsl MaKCUMAaJIbHO CUMMETPUYHBIM S4-MHOIN00Opa3uem poja Xe-
ropa Tpu (KaK SKBUBAPHAHTHOIO, TAK M OOBIYHOIO) U, BUJUMO, HAMMEHBIIIM CPEJIN
runepOOIMIecKnX 3-MHOT000pa3nii, MOIMYCKAIONNX JAeificTBre Sy U, BO3SMOXKHO, Cpe-
JI1 BCceX MHOTrooOpasuii xeroposa pojia Tpu. Ormerum, 970 MHOTOOOpasune Bukca —
Marseesa — ®omenxo 41 = 63((—5,1),(—5,2),(—1,1)) aBageTcs MaKCHMATHLHO
cummerpuanbiM Dg-MHOTOOGpasueM u ero pos Xeropa (Kak 9KBUBAPUAHTHBIN, TAK U
oObIuHBIH) paBeH AByM (cM. [2], a Takxke caeayromuii naparpad). 3gecs Dg 0603HA-
yaeT rpymiy jausapa nopsiaka 12. ITomumo MHOr006pasuii xeroposa pojia JiBa U TpU
€IMHCTBEHHBIM MaKCUMAJbHO CUMMETPUYHBIM THIIEPOOMIECKIM 3-MHOT000pa3neM,
JIUIsT KOTOPOTO 9KBUBAPUAHTHBIN M OOBIYHBIN PO Xeropa COBIAIAIOT, SIBJISIETCS TI0-
crpoerHoe B [26] MHOrooGpasme pona 11 ¢ (Ap X Zg)-UHBAPMAHTHBIM CIJIETEHHEM
Xeropa poga 11.

§ 3. Bauemnenue 6%, opoudonn
u MHoroobpasus Takaxaim

Paccmorpum n-koMImoHeHTHBIE aIbTEpHUPOBAHHBIE 3alieiieHus L,,, ompeeseH-
HBbIE COTVIACHO puc. 3.1, T/ie n3006paKeHbl 3aleIUIeHus it N = 3 U n = 4; B YaCTHO-
cru, L3 = 6% uly= 8‘11.

Harnomunwm, ato cormacto [8] rpyrma 71 (S \ 63) consmepuma ¢ PGL(2,07), a
rpymma 71 (S3 \ 83) — ¢ PGL(2,03).
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iug

<Y
Puc. 3.1. Banemienua Ly = 6? uly= 8‘11

O6osunauum uepe3 L, (p,q) = Ln((p,q),- .., (p,q)) KoHudeckoe MHOr0OOpPaA3ME,
HOJIyYeHHOe XUpyprueil ¢ mapamerpamu (p,q) Ha KaxKIoil KoMmioHenre L, B dacT-
nocru, 63(p,q) = Ls(p,q) u 81(p,q) = Lu(p,q). Kak noxasano s [5], upn n > 3
mHoroobpasue S \ L, aBisiercss runepboJMIecKIM H, CJIeI0BATEbHO, TIOUTH BCE
MHOr006pasust Ly, (p/q) Takxke runepboniecKue.

O6osnauum uepes <y (p, q) TpexmepHbiit op6udos ¢ HocuTeeM S° u cuHTy-
JISPHBIM MHOXKECTBOM, COBIIQJIAONIUM C IIPOCTPAHCTBEHHBIM I'padoM, M300parKeH-
HBIM Ha puc. 3.2.

Puc. 3.2. Cunrynsproe MHOXKeCTBO 5" (P, q)

OnH0 U3 ero pebep UMeeT NHJIEKC CUHTYIIPHOCTH 7, & BCE OCTAIBHBIE — HHJIEKCHI

- 3 _ .,

cunryisipaocru 2. Ipu n = 3 umeem opbudony o (p, q) = Ha(p, q), 1M0aydaeMblit
Xupyprueit Ha BropoM opbudosie Anamca.

Teopema 3.1. /I j1i06bIX pamnpoHAJIbHBIX P H ¢ KOHHIECKOE MHOrOoOpasme
L, (p,q), noryuennoe (p,q)-xupyprueit Ha 3amenieHnn Ly, siBiasercs: 4n-JucTHbIM
HaKpeiTHEM opbudomia <y (p,p + 2q), moayderHoro (p,p + 2q)-xupyprueit Ha op-
budosne oy

JIOKA3ATENLCTBO. Cornacuo ncuauciennto Kupbu [9] maoroobpasust Ly (p/q)
MOT'YT OBITH MOJIy9€HBI XUPYPruei Ha 27-KOMIIOHEHTHBIX 3aIeIeHUusIX Loy, €CTe-
CTBEHHO 0000IIAIOIINX 3allelieHne £, n300pakenHnoe Ha puc. 3.3. A UMEHHO, MHO-
roobpasue Ly, (p,q) = Ln((p,q),-..,(p,q)) coBuamaer ¢ muoroobpasuem Lo, ((1,1),
(p+2q,9),...,(1,1),(p + 2q,q)). MHOroo6Gpasusi, moJyueHHble XUPyprueil Ha Loy,
IPUHATO HA3BIBATL MH02006pasuamu TaKaxawu, TOCKOIbKY KOIPEICTABICHUS JIJIs
ux byHIAMEHTAIbHBIX I'PYII Oblau Halinenbl Takaxammu B [27].



328 A. FO. Becuun, A. JI. Mexnubix, B. Ilummepmasa

2 2q,
(p,q) (p,q) w+20.9) Pr2ed

5\ \—//

(p+2¢,q)
(p,q)

Puc. 3.3. Banemrenna Lz n %5

Banemnenue %, 061a1aeT CTPOro 00paTUMOl HHBOJIIONUEH T, 0Ch KOTOPOIi 1ie-
peceKaeT KaskJylo U3 KOMIIOHEHT B JIBYyX TOYKaX. DTa WHBOJIONUA MHIAYIUPYeT UH-
BOJTIOIMIO (0OO3HAYMM ee TakyKe 4epe3 T) MHoroobpasust L, (p,q). Cunryuasiproe
MHOXKecTBO (hakrop-opbudosna O (n,p,q) = Ln(p,q)/{T) upusemeno ua puc. 3.4,
rjie Jyist yrnpolnenus obo3Hadenuii Mol ucnosibdyeMm « = (p + 2¢, q) (em. [28,29]).

Puc. 3.4. Cunryusippoe MHOXKecTBO O'(n,p, q)

B o6osHauenusix u3 [28, 29] cunrynasipaoe MHOXKecTBO opbudoiga (n, p, q) ecTb
p/q+2
1

O'Q)n.

—3/2 3amMbIKaneM 060BIIEHHO| KOCBI (01/202)3 sBsteTcs y3ea 949 (eM. [30, c. 265]).
Opbudong O(n,p,q) (1 ero cCUHrYISIPHOE MHOYKECTBO) UMEIOT OUEBHIHYO IINKJIIIe-
CKYIO0 CHUMMETDHIO p TIOPSIJKA 1, NEPECTABJISIIONLY0 TaHIbl. CHHIYIsSPHOE MHOMKE-
crBO daxrop-opbudosna O(n,p,q)/{p) upencrasieno na puc. 3.5.

3aMbIKAHUE PAIMOHAJILHON 3-CTPYHHON KOCBI (0 Hamnpuwmep, upu p/q =

pr—

| a
|
]

_I_

Puc. 3.5. Cunrynspuoe muoxectso &'(n,p, q)/{(p)

O4eBuIHO, CHHTYIAPHOE MHOYKECTBO, H300paskeHHOE Ha PHUC. 3.5, SKBUBAJICHT-
HO MHOKECTBY, IIpencraBiennomy Ha puc. 3.6. Kak Bumuo n3 puc. 3.6, opbudomns
O (n,p,q)/{p) NOIyCKAET HHBOJIOLHIO 0, OCh KOTOPOi n300parkeHa Iy HKTUPHOMN JIn-
uueii. CunrynaspHoe MHOXKecTBO hakrop-opbudonia (O (n,p,q)/{p))/{c) u3obpa-
»KeHO Ha, puc. 3.7. Vcronb3ys olepaluyl BLIYUCIEHUS ¢ TaHIVIAMHU, KakK Ha puc. 1.2,
HETPYAHO BHJETH, YTO CHHTYJIAPHOE MHOXKECTBO S9KBUBAJCHTHO CHHIYJISPHOMY MHO-
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skectBy opbudonma 5 (p,p+ 2q) (eM. puc. 3.2). DTO 3aBepiIaeT IO0KA3aTEIHCTBO
teopemsr 3.1. 0

Teopema 1103BOJISIET BBIYUCISATH 06beMbI OpOUGbOIIOB 2/ (X, ), UCIOAB3Ysl XU-
pypruto Ha 63. HanMenbInuii HaiiileHHbIH B 9TOM cemelicTe obbem pasen 0.065965 u
Jocruraercs Auist opoudosia 4(3,2), HaKPIBAEMOTO KOHUIECKUM MHOI006Da3HeM
63(—3,1/2). Io-BHaEMOMY, OH ABAAETCA IeTBEPTHIM HAMMEHBITNM 00HeMOM THITep-
6osmaeckoro 3-opobudosina. Bropoit HanMenbinnit 00beM B 9TOM CceMeCTBe paBeH
0.078559 u mocTuraercst 1ist opoudosna o4 (—3, 1), HAKPHIBAEMOIO MHOI000pasneM
Bukca — Matseesa — @omenko 41 = 63(—3,2).

Amnasiormano § 2 maoroo6pazust 63 (p, (£1—p)/2), rjie p HeUeTHO, ABJIAIOTCA MAK-
CUMAJIBHO CUMMeTpUIHBIMU Dg-MHOTOOOpa3UsIMI XeropoBa pojia jiBa. B gacTHOCTH,
MHOroobpasue .41 00J1a1aeT STUM CBOHCTBOM.

Ormernm, uTo MHOroOOpasus Puconauun H3/F(2,2n), yaudbopmusupyembie
rpynmnavu @ubonaaun F(2,2n), MoryT ObITh npejacTaBieHbl B Bujge L,(—3,1) u,
CJIeIOBATENILHO, TaKzXKe OyyT HakpbiTusMu opbudosios 275" (3,1).

§ 4. Bauenuienne 8; u opbudoiy s

O6osnauum uepes 83(p,q) KOHHUYeCKoe MHOTOOOpasue, mojyuenHoe (p,q)-xu-
pyprueit Ha BCeX 4YETBhIpEX KOMIIOHEHTaX 3allellJIeHUsT 8‘21 (em. pue. 4.1), a uepes
223(p, q¢) — opbudoII, CHHIYIISIPHOE MHOYKECTBO KOTOPOTO IIPEICTaBIeHO Ha puc. 4.1.

Cornacno ucuucyiennto Kupbu [9] xonmueckoe muoroobpasue 85(p,q) moxer
OBITH TI0JIyYEHO XUPYPrueil Ha 3alelieHnn £y, IPUHAJIEXKAIEM CeEMENCTBY 3allel-
JIEHU!, PACCMOTPEHHOM B MPEIBIAyIeM Haparpade; B CaMOM JieJie,

83(p,q) = Zs((p+2q,9), (1,1), (p +2¢,9), (1,1), (p,q), (—1,1), (p, q), (1,1))

ABJIIETCA MHOTOOOpa3meM Takaxarru.
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B B

Puc. 4.1. Banennenne 83 u opbudom 73(p, q)

Wcnonb3yst crporo obpaTuMy0 MHBOJIIOIMIO 3alleIJIEHsT £y, PACCMOTPEHHYIO B
npebIyTIeM naparpade, moayauM MHoroobpasue 83(p, ¢) Kaxk 2-JTUCTHOe Pa3BeTB-
JIEHHOE HAKPBITHE 3aMBIKAHUS 0OO0OIIEHHON TPEXCTPYHHOM KOCHI.

[TocJie Tpex nociefoBaTe/IbHBIX MATOB (DAKTOPUBAIIIY 110 JAeHCTBUIO MHBOJIFOIII
IIPUXOJIUM K CJIEIYIONIEMY Pe3yJIbTaTy.

Teopema 4.1. Komnmueckoe muoroobpasue 83(p, q), nosydennoe (p, q)-xupyp-
rueit Ha KOMIIOHEHTAX 3alCILICHIS Sy, ABJISCTCS PEry/IAPHBIM 16-IHCTHBIM HAKDDI-
tueMm opbudoiia <f5(p, 2q), noaydennoro (p, 2q)-xupyprueii Ha TperbeM opbucosLe
Anamca 5.

Haumenbinuii 06beM opbudoia tuna o5 (x, y), KOTOPBIi HAM YAAJI0Ch HAWTH ¢
nomoipio SnapPea, pasen 0.117838 u upunamiexur opbudoiy «73(3,2), HaKpbI-
BaeMoMy MHOroobpaszuem 83 (3, 1). Ormerum, uro o/3(3, 2) asistercs T-opoudoiiom,
T. €. BCEe UHJICKCHI CUHTYJISIPHOCTH PABHBI JIBYM. DTO HAMMEHBIINI M3BECTHBIH HaM
m-opbudos. HamMmeHbmmuM u3BecTHBIM T-OpOMQOJIIOM, CHHTYJISIPHOE MHOYKECTBO
KOTOPOTO — Y3€JI WM 3alEIICHNE, SBJIAeTCs T-0pOnGOIII ¢ CHHTYIAPHBIM MHOXKE-
ctBOM 949, 00bem KoTOpOTO pasen 0.471354. Ero 2-jmcrHOe pa3BeTB/IEHHOE HAKPBI-
Te — MHOTOOOpa3ue Bukca — MarseeBa — @omeHko 47 .

Samernm, 94T0 06'bEM MHOTOOOpa3ust .41 POBHO B BOCEMb Pa3 MPEBOCXOIUT 00b-
em opbudoia #3(3,2). Onnaxko opbudosy 5(3,2), CUHIYIAPHBIM MHOKECTBOM
KOTOpOTO SIBJIIETCA IPOCTPAHCTBEHHBIN IIeHCHe-rpad, He MMeeT PeryJspHOro Ha-
KPBITHsI MHOIOOOpa3ueM IopsiiKa He 60Jiee BOCHMU.

B zakiiouenne aBTOpbI BLIpayKaloT MpH3HATEILHOCTHL K. Bukcy 3a BO3MOXK-
HOCTb MCIOJIL30BAaHUsI CO3/IAHHON MM KOMIIBIOTEpHOI mporpamMbl SnapPea, Bepcun
KOTOPOH JIJIsI Pa3/IIHBIX ONEPAIMOHHBLIX CUCTEM M IIOJpOOHAs JTOKYMEHTAIUS JI0-
crynubl B IHTEpHETE 1O aJpecy

http//www.northnet.org/weeks/index/SnapPea3Doc.
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