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HoBoe mokaszaTenbcTBO TeopeMmbl Mopan

A. Konn

Yxe 22 roga s noasayiocs rocrenpuumMcrsom IHES (Mucruryr Beiciuux Hayunbix
Uccaenosanun B Brop-ciop-Userr nog Hapuxem). 3aeck s ysHaa GOABLIYIO 4acThb
TOTO, YTO s 3HAK O MATEMATHUKE, TVIABHBIM 00pasoM Onarofaps HEmPUHY XK IeHHBIM
6ecenaM 3a JAHIYEM C TOCTAMU U MOCTOSHHBIMU COTPY THUKAMUA.

Buepsrie oxazasmmcs B IHES, s 6bun caunikom norvionien cBouMu cOOGCTBEHHBI-
MU HCCACJOBAHUSAMU U CTECHSICSA TOrO, 9TO OYEHb MAJO [IOHUMAIO B 3TUX Oecemrax.
Jernnc CanmmBas mo3ab0THICA 060 MHE U MPETTOIAT MHE DKCIPEeCcc-KypC MeOMeTPHH,
KOTOPHIN HABCETA U3MEHUI CTUIb MOETO MBIILICHUA.

3aech ke, Gaaromaps (QU3WKaM, S OCO3HAI CIPABENINBOCTDH BBICKABBIBAHU
7K. A namapa o riiybuHe MaTeMaTudeCKuX KOHIENIUHN, MPULIEIINX U3 (PU3uKu:

«BeCckoHETHO IO TOTBOPHO JUIIL TO, ITO TPOUCTEKAEST U3 TPUPOIHI BEIe,
a He TO, 9TO IPOUCTEKAET U3 COOCTBEHHBIX PA3MBIILICHUN (XOTSA TAK IaCTO
KUMEHHO HTO OKA3bIBAET HA MATEMaTUKA HAMBLICIIEE BIULHIUE).»

* ok ok ok ok ok

Yro6u1 mepenaTs x0T Obl oTYacTu XapakTepuwin naa [HES nyx apywxeckoro
COPEBHOBAHUsA, A BHIOPAJ OAUH MPUMEP 3aCTOMBHOTO PA3TOBOPA, KOTOPBIU CJIYUUICA
DTOU BECHOU U IIPUBEJ MEHs K 3a0aBHOMY HOBOMY pPe3yJbTaTy.

ITpumepro B 1899 r. d. Mopan gokasal 3aMevIaTeIbHYI0 TEOPEMY U3 €BKJINI0BON
TeOMETPUH TPEYTOIbHUKA!

«B Tpeyromvuuke ABC nomapHble mepeceveHus «, 3,7y TPUCEKTPUC €ro
YIVIOB SIBJIAIOTCS BEPIINHAMIY [IPABUIBLHOIO TPEYTONIbHIKA.»
(Cm. puc. 1.)

(KTo-TO ymoMaAHY.I 5Ty TeopeMy 3a JaHdeM u ommbouHo npunucaa ee Hanomeony.
Bonanapt u B caMoMm gene u3y<ana B MOJIOLOCTH MATEMATHUKY, M K TOMY K€, HAPALY
¢ M3yYeHUEM AHMVIMUCKOIO S3BIKA, OH y4umi MaTeMmaTuke cbina Jlac-Kaza Bo Bpems
cepinku Ha 0. Cv. Enenti.)

A Torga ycasmman npo Treopemy Mopau B epBuin pa3. BepHyBmmcs 10Mou, 1 CTAX
HAJ HEW Pa3MBIIVIATE, CAEIYSI OJHOMY U3 COBETOB JIUTILIBY 14 — MCKATh 4OKA3aTe b
CTBa He B KHWraxX, a B cob6crBenHou rogose. [loMuMo ducTon J10603HATEILHOCTH,
MHOIO JBUTAJI OUYEBUIHLIA YECTOMOOUBHIN MOTHUB: DT TEOPEMa — OJHO U3 TeX He-
MHOTUX [OCTUXEHUU BoHamapTa, B KOTOPHIX A CIIOCOOEH ¢ HUM CPaBHUTLCA. [locae
HECKOJIBKUX O€3YCIEIIHBEIX NONBITOK A BHE3ANHO IOHAJ, YTO IEePEeCedeHUs MOCIeI0-
BATEJIBHBIX TPUCEKTPUC FABAAIOTCSA HEIOTBUNKHLIMU TOIYKAMU BPALIEHUU §; BOKPYD

A New Proof of Morley’s Theorem. Publ. 1.H.E.S., 1998. P. 43—-46. (Volume for the 40th birth-
day). IIy6aukyerca ¢ mobe3Horo paspemenus asropa. lepesos M. H. Bamoro.
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Puc. 1.

BEPIINH TPEYTrOALHUKA (HA ABE TPETH BEIXYVH COOTBETCTBYIOIIAX YTUIOB TPEYTOdb-
HuKa). /lajee ecTeCTBEHHO GBLIO MONBITATHCA BHIPA3UTDH MOBOPOTHYH CAMMETDHIO ¢
MPABUIBHOTO TPEYTOILHUKA KAK DIEMEHT TPYTIIEL [, TOPOXK JEHHON TPEMS BPAICHHU-
svu g;. IlockonbKy Jerko mocTpouTs npumep (B cpepuieckon reoMeTPrn ), KOTOPHIN
[IOKA3LIBAET, YTO Teopema MopJu He BBEIIOIHAETCS B HEEBKIUIOBOU MeOMETPUM, KOH-
CTPYKIUA JOKHA UCHOIB30BATH KAKUE-TO CIeNUPUIECKAE CBOUCTBA I'PYIIILI €BKIU-
MOBBIX [BUKEHUN.

Tax 9T0 A MOTPATII HEKOTOPOE BPeMs, MHITAACH HAUTH (POPMYJIY, BHIPAKAOIIYIO
g depes g;, 6aaro B rpymme [ 1erko mocTpOUTh MHOXKECTBO DIEMEHTOB MOPAIKA 3,
HAIPUMED g1 g29g3 (M000K IOBOPOT HA YOI 27 /N, 1 2> 2, ABJIIETCS DIAEMEHTOM IIOPsL -
ka n). U jque nocte Joarux yCUIMy s OCO3HAL, YTO BCE OHU HAIPACHBI (CM. HUXE
saMedaHue 2), a npaBuabHas rpynna — adQuHHAS IPYNIa HPsAMOM, & He IPyLna
IBUXEHUN TLIOCKOCTH.

Urak, coepkaHneM TaHHOUW 3aMETKU SABIACTCA KOHIENTYATLHOE TOKA3ATEIBCTRO
TeopeMbl Mop/an Kak TeOpeTUKO-TPYINOBOTNO CBOUCTBA, NeUCTBUA adPUHHON TPyI-
el apaMou. OHO cnpaBefInBo 4 J1060r0 (KOMMYTATUBHOIO) O/ K IIPOU3BOLLHON
XapaKTepUCTUKH (XOTs B XaPAKTEPUCTUKE 3 YCJIOBUIO T€OPEMEL HEBO3MOXKHO Y A0BJIE-
TBOPUTB).

Ilycte k — mone, a G — adduunas rpynna Hag k, IPYTUMHI CIOBAME, 3TO TPYIIIA

MaTpHIl pasMepa 2 X 2 U BUIA § = rae a € k, a # 0, b € k. HHocrpoum

a b
0 1y
MopdusM § u3 G B MYJIbTUILNIMKATUBHYIO TPYNNyY k* HEHYJEBBIX DI€MEHTOB k IO
IIPABUILY

dg)=ack”. (1)
Tlogrpynna T = Ker § — »To rpynmna caBuros, T.e. agiuTupHas rpynna k. Kax qoim
saeMeHT g € (G onpegenser OTOGpAXKEHUE

g(z) =azx+b, =xzck, (2)
KOTOpOe IpH a # 1 uMeeT POBHO OJHY HEHNOABUKHYIO TOUKY
b
fix(g) = 7—- (3)

lMokaxkeM CJIeTYIONUYA TTPOCTON (PAKT.
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TEOPEMA. Ilycmv g1,92,93 € G maxosvl, wmo gig2, 9293, gsgi % gig29s He
apastoTca cdeuzamu. Oboswanum j = 6(g19293). Caecdyowue déa ycaosus 3x6u-
BAAECHINHBL:

(a) gigigd =1.

(b) i =1lua+jf+5y =0, edea=1fix(gig:), B = fix(g293), 7 = fix(gs ).
a; bz
0 1
cuibHO ToMYy, 9T0 6(g3g393) = 1 u b = 0, nae b — KOMIOHEHTA, OTBEYAIOUIAA CABULY
B gig3g3. Tlepsoe ycaoBue — To xe camoe, 9To j° = 1. 3amerum, uro j # 1 mo
YCIOBHMIO TeopeMbl. JIIs BTOPOTO MOTydIaeM

b= (al+a; + )by + a3 (a3 + as + 1)by + (ara2)*(aj + az + 1)bs, (4)

[JOKABATEJALCTBO. O6Go3HaumM g; = [ } Pasenctso gigigs = 1 pasHoO-

a MOCJIe IPOCTHIX IPe0OPa30OBaHMN C YIETOM (1d2ad3 = j
b= —jalas(ar — j)(as — j)(as — j)(a + jB + j*7), (5)
rae a, 3,7 — HeIOIBIKHBIE TOIKH

_aiba + by _ asbz +bs _ agby +b3 (6)
1—CL1€L2 ’ 1—a2a3 ’ 1—a3a1 ’
Ocranocs 3aME€TUTDb, ITO af —j 75 O, TaK KaK IIO YCJIOBUIO TE€OPEMBL IIOIIAPHEBIE IIDO-
MU3BCICHUA 3JICMCHTOB g; HE ABJIAIOTCA CABUTAMMU.

Nrak, B mo6on xapakTepuctuke yciosus (a) n (b) SKBUBATEHTHLL.
CaEACTBUE. Teopema Mopau.

MOKA3BATEJNLCTBO. Iycts k = C, a g, — moBopoT ¢ neuTpoMm B A Ha yroa 2a,
rae, BAC = 3a, n aHAJOTUYTHO OTIPEAEIUM (o, g3. Kawnin 91‘3 MOKHO TIP€JCTaBUTH
KaK KOMIIO3UIAI0 CUMMETPUMA OTHOCHTEALHO TApEl MOCIECAOBATEIBHEIX CTOPOH Tpe-
yroavauka. Hoatomy gigsgs = 1. Ilo ananoruunon npuumne Touku o = fix(g1g2),
B = lix(g293), v = lix(g3g1) aBasoTCA HEpecedenusaMu rpucekTpuc. U3 nokasas-
HOH BEINIE TEOPeMEHl IoIydaeM o + jf3 + j2v = 0, j3 = 1, 9T0 sABASETCA OFHON W3
KJTACCHICCKAX XAPAKTEPU3AINN MTPABAILHOTO TPEyTOJBHIKA.

3AMEYAHVE 1. He usmensas sHadenuit Ky60B g5, g3, g5, MOXKHO YMHOXKUTEL Ka-
KAOE g; Ha KyOWIeCKWH KODEHb W3 eIMHUIEL. JTO AaeT 18 BapMaHTOB TEOPEMEI
MopJi ¢ HEBEIPOXK TCHHEIMY MPABILHEIMEA TPEYTOJbHIKAMYI.

3AMEYAHUE 2. [lokaxkeMm, 9TO B OOIIEM CJIy€ae MOBOPOT ¢, MEPECTABJIAIOIINN
HUKIAIECKU TOYKU (v, 3, 7y, HE IPUHAJIEKUT MOPOXKACHHOU DIEMEHTAMU (1, 2, (3
noarpynne I' rpynmnet G. Ilpu yeaoBusx Te€0peMbl MOXKHO CIUTATH, YTO B moje k ecThb
HeTPUBHAILHEIR KyOMIeCKIH KOPeHb M3 eIMHUIH, j° = 1, Tak UTO XapaKTepUCTUKA
o He paBHa 3. TakuMm 00pa3oM, TOBOPOT g BHIpAKAETCA KaK

=l Y] m=a-persey. @

b .
[lna Kaxmoro niaeMeHTa g = {(C)l J rpynmnsl ', TOPOXKIECHHOU ¢y, g2, 3, MOXKHO
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HaWTH Takue IoauHoMbl Jlopana P; 0T mepeMeHHBIX aj, IT0
b="b1P + baPs + b3 Ps. (8)
Bripaxas b; yepe3 BBeeHHbBIE BBIIE ) 3, 7y
by = (14 ) "(az ' (a3 — j)o = (a1 = j)B + a1 (a2 — j)v),
by = (1+ ) (az(az — j)a+a; (a1 = §)B = (az = j)v), (9)
bs = (1+7) " (~(as = Ha+ as(ar — )8 + a *(az — j)7),
oJIy4daeM Takue NoauHOMEL Jlopana (J;, 9To
b= (az — j)a@Q: + (a1 — J)BQ2 + (a2 — j)7Qs. (10)
TTosTOoMy MOXKHO CIMTATH, YTO Mbl HAILIA TaKue MOAUHOMEL JlopaHa (Q;, 9TO s

BCEX a1, 03,03 € k¥, IJA KOTOPHIX a1G2a3 = J, U I BCeX «, 3,77 € k, I KOTOPBIX
a+ jB + 7%y = 0, BHNOIHACTCA CIeAVIOMEe TOXK IECTBO

(1=j)a+B+7) =3((as — j)aQr + (a1 — j)BQ2 + (a2 — j)¥Qs).  (11)

BribepeM Temepb a1 = j, as = j, a3 = j2, a =0, 8 = —j, v = 1 u npugem x
nporusopeunto. OTcioga creayer, 9To B obmeM caydae g ¢ T.
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