OcroBBl Teopmi TPy

Baanvogeiicteae onepaumii. PaccMOTpHM TOYEUHYIO CAMMETPHIO KpHCTALIA
KBapia, naeaabnas Gopma Kotoporo maodipamena Ha puc. 10. Durypa cosmena-
eTcda ¢ co0of NpH CAeAYIONMX OHepanuAx CHMMEeTDHH!

fo = €, gi=3 £=3 g=2u &=y &= 2us (21)

e g, — TOBOPOT Ha yrod 27/3 MPOTHB 4acoBOMl CTPeNKH BOKPYT OCH, 0003Ha-
wennoit na puc. 10 cmmBonom 3; gy, — noBopot na yroa 2-2n/3 upoTuB 4acoBoii
CYPEIKH BOKPYr ocu 3 (MM, 9TO TO jKe camoe, la 271/3 M0 4aCOBOI CTPeIKe); gy,
g4, €5 — TOBOPOTHLL Ha 7 BOKPYL oceii, 06o3nauennbx cumBodayu 2, 2,. 2, 1a
puc. 10, NepHENMKYAAPHLX OCH 3 M PACHOTOKEHILIX MO yraom 2m/3 apyr
K JApyry.

[locaenoBaTebHOe BRITOJAHENNE JIBYX (HAH HeCKOJLKMX) ofepaliui clmver-
puR TAK:KRe ABIAETCs ONEPAIMeil CHMMOTPHI, HOCKOALKY 1o yeuaosusy (1), (2)
nocae mepBoit (M Kamtoii caejyiomeit) onepannu gurypa ne uamensercs. Tak,
B HAIICM IpPAMEPe ABAMILI TPOBeCIAA OmepalMa g oKBHBAJICHTI OTe It
gy, UTO BANUCLIBAIOT KaK g,¢, = gf go. Ananoruuno g,g, — gq n 1. L. (llogpa-
dyMeBaeTcd, 4To IIpH HOCJAELOBATEJILHOM IHpoBeienun onepainun  gg; HepBOH
nmponmaBojiures omepauusn g;.) Onepauun g, ¥ g, Baaumiuo-oOparHe: g, — &ai
OUEPAIINH gq, 4y L5 OOpATHH CaMi cebe: g5 = g5 .
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Cpenim omepauuii CHMMETPHH eCTh M HEYEro He 1PeODPA3OBHBAIIIAA Omepa--
NS COTOKMECTBIACHAAY, WM eJununnaq onepamus g, = e = 1. l'eomerpuuecku
OHA COOTBETCTBYeT HeNOJBIJKHOCTH WM NOBOPOTY Ha 2 BOKpYr 6ol ocH
i mpueyma aobomy, B T0M YKcae acmerpuunomy, ofvexry. Heemorpa na Ka-
JYIYI0CA HA TepBHil B3rasl (ecrmoeanocth ONePaIfid e, OHA HIPAeT BaKHYIO
polIb B (opMATHaMe TeOPHH cHMMeTpHH. HeTpyano mOHAT, 10 MPOBEfIHHE Ji0-
foit onepamum, a N0TOM ejf 00paTHON HKBHBATEHTHO e/IHHITTHOI omepaun; gg™' =
— ¢. K eumuunoll omepamum MO:KeT CBECTHCH M Pe3yJIbTAT HECKOABKHUX Onepa-

it B mamem npuvepe g,g, = ¢, g1 = ¢, gy = e u 1. 1. 9101 1 awboit Apyroi
mpuMep, TaK /e Kak W PacCMATPUBABIIHECS BHNE 00mye CBOHCTBA CHMMETpHI,
MOKA3HBAIOT, KAK MBL Ceifyac yBUAMM, 4T0 ¢ MATeMaTHIECKOI TOYKH BPeHHA COBO-

KYIHOCTh ONEPAIHil CHMMETPHH Y/IOBIETBOPAET MOHATHIO IPYIIHL.



[pynnoBeie AKEMOMBI. B MaTeMaTHYeCKOdl TeOPHH MHOMECTB COBOKyI-
HOCTH DA3JMYHOTO POJa BJIeMeHTOB PacCMATPHBAKTCA HCKIIUHTENBHO € TOYKH

3peHNA UX OTHOMEHMH APYT K ApYTY. Ecam B MHOAECTBE dJIeMeHTOB 12i: iviavs)
BHINOJHAIOTCA YeTHpe ONpeleJeHHBX NpaBuia (TPyHIOBHE AKCHOMB), TO OHO

wagwBaetcA rpynnoit G. I'pynmnoBhie akCIOMBL GOPMYIHPYIOTCA Tak:
1) B rpynne G ompejiesieHO «TPYNIOBOe JEMCTBHE» — «YMHOKEHHE), Tak 9TO

npon3BejieHne J000i maphl dTeMeHTOB g; =G u g;=G ecThb dIeMEHT g, TaKKe
colepamuiica B G: .

gig; = & E G (22)

2) Aas 00X 5IEMEHTOB TPYNIE YMHOKEHHe ACCOMMATHBHO:

g:(g;81) = (8:181)81; (23)
3) CyIecTBYeT eAMHHYHHIL dlemMeHT e = G, Takoif, 9TO IA TI060r0 g =G
€fi = &is (24)
4) maa awboro g; & G cymectsyeT o0paTHBl HIeMeHT g, TaK 4ro

gigi = e. (25)

I3 coBoKymHOCTH aKcHOM Cleflyer, 4TO €IMHHYHHIL 2JIeMeHT — eJHHCTBEeH-

HBII H_fg" = gi¢, & TaKKe 4TO M OODATHHI HIEMEHT eMHCTBOHHH B g;lg, —
= Bifi -



113 paccmoTpenubx Bhme CBoiicTB mpeoGpasoBaHmii cuyMMeTpHH (1), (2) u opn-
MEPOB CJIELYeT, 4T0 MX MHOGKECTBO YOBIETBOPAET IPYNNOBHM aKCHOMAM, T. 6.
COBOKYIHOCTh omneparuii cnmmerpun obpasyer rpynny . IIpousseienne airemen-
TOB TPYIILL g;£; BCEI/Ia ABIACTCH HIEMEHTOM TPYIIE, OJHAKO PE3Y.IbTaT, BOOG-
¢ roBOpA, 3aBUCHT OT HOPAJKA YMHOMKEHWSA ]EMEHTOB (CIPABAY MM (CIeBay

g8 7 8igu- (26)

[Ipumenntennno K omeparmsm CHMMETPHI OTO 03HAYAET, UTO €CHH TepeMeHHTH
HOPAAOK HX BLITOTHEHUSA, TO PesyabTUPYIOMye ONEPAIIMM MOIYT OKasaThes pas-
AMYHBIMA. B TaK Ha3HBaeMBIX KOMMYTATHBHBIX (HiIH abeseBbix) rpynmax peayib-
TAT HEe 3ABUCAT OT NOPA/KA OPOBeleHIsA Omeparuit

881 = g8 (27)

laxuy obpasom, Teopusa cummerpun sBasercs: 10 CYymeCTBY Teopueil rpyum
CHMMETPHM, OHA MHPOKO HCIOJNB3YET MATeMATHYCCKHU I anmapar aberpakTHOI Teo-
PHI TPyNI, HO NPHAaeT UM KOHKPETHOE reoMeTpuueckoe mim (uamaeckoe cojtep-
JRanme,

Rpucramnorpadmueckue IPYTIIIB AMEIOT onpejieientbie 0603HAYCHAA, ¢ KOTO-
PLIME MBI TIOfipoOHee o3makomumes fasee, Tak, rpynma CHMMETPUH BHOMIHeil
hopmu kBapna (puc. 10) ofosnauaercs 32 (vmraercs «rpm — gBar) mam D,
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Ocnosubie cpoiiersa rpynn. Kpowme Fpynn CHMMETPHH CYMECTBYIOT M
PA3JIMYHBIE IDYIHe IPYNNBI ¢ WHHIM KOHKPOTHHM CMBICJIOM DICMEHTOB W ornepa-
Wil (Hallpumep, COBOKYIHOCTD JeHCTBUTENbHBX YHCEN C I'PYHIOBEIM JIedCTBHEM
CAOKeHneM, COBOKYNHOCTH IepecTaHoBOK u ap.). Ecan me YKazaH KOHKPeTHEI
FeOMETPHYECKUH, apudmeTndeckuii, Gpusnueckuii u T. . CMECH 2JIEMEHTOB I'pyI-
LI, TO rpynna (G Ha3wBaeTcs afCTPaKTHOIL.

I'pynna momer copepsars onnm, HecKoIBKO HiH beckoHeuHoe 9HCJI0 OTIMY-
HBIX AApyT OT Apyra anementos. [lopsagok rpymme n — aTo wHedo TaKkmx alleMeH-
108, I'pynma nassiBaetcs KoHewHoi, ecam n KOHewHo. Tax, rpynna Dy = {g, =
= €, £1y &2y L3y L4 L5}, HOPALOK ee n = b.

Ouenr BakHOe MOHATHE B Teopun rpynn — usomopguzm. Ecam memny amne-
MEHTAME JIBYX TIPYON MOKHO YCTAHOBHTH B3aHMHO-OJHOZHAYHOE COOTBETCTBHUE,
(Ipiyem TaKoe, UTO NPOM3BEEHNIO JIOGKX JIBYX 2JIeMEHTOB OJHOI M3 Irpynm oTBe-
14eT NponsBe/leHNe COOTBETCTBYIOMMX MM DIEMEHTOR APYroid TIpylnE, TO 5TH

TPYNNLEL HA3BBAWOTCA M30MOPPHBIMU. S3HAUMT, TPYOOL (G — {21 845 -+ +» En} B
H = {hy, hy, ..., h,} n3oMopdHL:

G H, ecom g; «>h;, gj< h; gig; < hih;. (28)

I[lopamox msomopdusx rpynn ogumakos. Haupumep, rpynmnaM IOBOPOTOB
npocTpancTBa Ha yriael 2a/N umsomopdHa rpynnma us n KoMOJEKCHEIX YHCE
exp (2ain/N) (0 << n < N), B Kotopoit TpymmoBoii omeparmmeii sBIgercs YMHO-
REHNE JTHX KOMINIEKCHEIX uncen. Maomopdunie apyr gpyry komkpernse rpyn-
Hbl ABIAITCA € TOYKHM 3PEHHA TEOPUUM TPYNN peaiu3aluAMU OTHOH W TOil ke
abcrpakTHO# rpynnsl. IToaTomy sakomomepmocTn, yeramasimBaesbie B abcTpaKT-
HEIX TpyHhax, CHpaBelIMBHL 1A BCeX H3OMOPPHBIX MM KOHKpPeTHBIX I'pyII,
H UMEHHO B 3TOM 3aKJIi09aerca oHodilaoniee sHadeHne TeOPHU TP YIIIL.



| e e g e _
[lockombKy Bee 3aKOHOMEpHOCTH CBOJATCA K BAKOHY (YMHOMEHIA) HicMel-

T0B, CBOHCTBA A0CTPAKTHOR TPyMIH G MOAHOCTBIO Ompefiedsionca ee Talummiei

YMHOZKEHIA, HashiBaemoi Takke kBajparom Keam. [[as komewnoit rpymmer ora
Tal/A1Ia MMeeT BHT

gi §o il gn
i 3? i ... BB,
O o 6 ... o6,

(29)

¢80 8% £

[Tockombky gig; = g1, 70 Tabamma (29) Gymer safama, ecam Gyjer yKasano,
KAKOMY 13 91EMCHTOB gy pabent Ka:inii ua n* onementon g,g;. Hanpumep, ann

A i a -



rpynne 32 1 Tabiuna yMHOKEHHA TaKoBa (BHAATE BRIONHACTCA OmEpALMSA,
yKasagHas B 1epBoM croadme):

e 3 3 2:: ZH 2,
ele 3 3 2 2 2u 2,
313 3B e 2, 2, 2 .
P(# e 3 2, 2 . 21-' | (30)
2 2.1'. 2:1 21.' e & 3
EH Eu 2_1: 2, J e B
2, | % 2y 2, F 3 e

B rpymmax cuMmeTpuu HX dJeMeHTH — ONepalun UMEIT KOHKDeTHHIl reo-
MeTpuuecKnil eMbICT. Hak Mbl yBUAM HEKe, HeKOTOPHE PA3IHYHbE TPYIIEL CHM-
METpHH, T. €. OTIHYAI0NUECH TeOMeTPHYeCKH (HALpUMep, Y OJHON g — oTpaiKe-
HEe, a y Ipyros — IOBOpPOT Ha n), MOTYT HMETh OJIHHAKOBYI0 TaOJHIlYy YMHO:Ke-
HHA, T. €. ObTH N30MOPOHEIMM,



Memny asymsa rpynnamu G u H momer GwITh OJJHOCTOpOHHEE COOTBETCTBHE,
HasniBaemoe 2omoMopgiuamom, He CTOJIb IOJHOE, KAaK uaomopduam (28):

By £t
™ N
G—bff, gi,—erh-” gj,—*h;, giag_-,t—a-hihj (S,f = ], R fm) (31'}
7 7
Bi Eix

.JI;JIFE'JE;H ri ;? MOpAAKY Ooxbme, wem H. Onmomy u TOMY jKe BJIeMeHTy h; comocTag-
VROIBRO ONIEMEHTOB g, g, . . ., g;,, ONHAKO TpYIIOBaA omepamus
coxpansierca. Hampumep, romomopuny apaseress Taxoe 0T00pasKeHme IpyIIH

32 (21) wa rpymmy wmcen {1, —1);
L . 1 =t . g ' g ] 2 1, : 3 p— i LE
OmePAlHEH YMHOKEHHA HTHX ‘]HCEJ: B Ev &0 8~ —1 ¢ rpymosoi
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