JIEKIIUA 13

IIpennoxkenune 1. [Tyemv G — epynna u A — abenesa epynna. lycemv ¢: G/G' — A —
eomomoppusm. Conocmasum emy 2omomoppusm V(@) = pong: G — A. Jannoe cono-
cmasaenue asasemces ouexyuets meacdy 2omomoppusmamu G — A u 20MomopPhusmami

G/G" — A.

Jloxazamenvcmeo. To, aro U — unbeknus, ogeBuaHo. HyKHO J0Ka3aTh, 9T0 ¥ — CIOPbHEK-
musi. Pacemorpum romomopdusm (: G — A. HyxuHo jgokazars, aro ¢ = U(p) 11 HeKOTO-
poro ¢. Onpegennm p(gG’) = ((g). Toraa HaIO TOKA3ATH JHUITH KOPPEKTHOCTD (0, OCTAJTBLHOE
oueBuaHO. Jlokaxkem KoppekTHOCTD. [lycth ¢G' = sG'. Torna s = gh, rue h € G'. Tlockosib-

Ky ((G') C A" = {e}, mmeem ((h) = e. Torma ((s) = ((g)¢(h) = ((g), uTo MOKa3BIBACT
KOPPEKTHOCTB (p. U

Jlemma 1. @axmopepynna paspewsumots 2pynnol pa3pewuma.

Zoxazameavcmeo. Ilycrs G > H. Ha npenprayimeit jieKpu ObLIO JT0KA3aHO, UTO
(G/H) =G /(HNG).
[Ipumensist 3Ty ke HopMyILy, HOTyIaeM
(G'/(HNG)) =2G"/(HNG)NG") =G"/(HNG").
Buaunt, (G/H)' = G"/(HNG"). Ananornuno, (G/H)? =~ GO /(H N GD). Tlockomky G

pasperuma, HafiserTcs Harypasuoe n takoe, uto G = {e}. Torma (G/H)™ = {e}. O

Teopema 1 (Kpurepuit paspemmumvoctu rpymust.). [lyems G > H. Tozda G paspewuma
mozda u moavko mozda, koeda H paspewuma u G/H paspewuma.

Jloxazameavcmeso. B omny cropony (um3 paspemmmoctu G ciiefyer paspemuMoctb H u
G/H) yTBep:KjieHne Te0peMbl CBOJUTCS K MPEbILY UM JIEMMAM.

[Iycrs Teneppr H u G/ H paspenmmbl. Kak 66110 mokasano panee (G/H )(i) ~ GO /(H N
G®). Haiinercs Takoe narypamsioe m, aro (G/H)™ = {e}. Torna G™ /(HNG™) = {e},
a snaunt, G C H. Ho nockonbky H paspernnma, HaiifeTcss HATypaJbHOe k Takoe, 9To
H® = {e}. Cnenosarensio GM+*) = {e}. To ecth G paspemmva. O

CaencrBue 1. Ilycmo 3adan 2omomoppusm : G — H. Tozda G paspewuma ecau u
moavko ecau Kerv u Imv paspewumot.

Jokxazameavcmeo. Anpo romomopdusma — HOpMaJIbHAs MOATPYIIA, (GaKTOP M0 KOTOPOi
nzomopden obpasy. O

ITpennoxkenune 2. I'pynna B, Hesvpostcdennvix 6eprHempey2oivHvlr Mampuy, Had noiem
F' paspewuma.

Jloxaszamenvcmeo. Ilycrs U, — rpylina BepXHETPEYTOJIbHBIX MATPUIL 7 X 1 C €JUHUAIIAMUI Ha
. X
muaronasu. Pacemorpum romomopdusm ¢: B, — ()"

a; k... *
0 ag ... *
©: L = (ag, ..., an)
oo L%
0 0 ... ap

Oueruno, uro Kerp = U, a Imp = (F*)". Tak kak 06pa3 — abesieBa IpyIiia, OH paspe-

M. 3HAYUT, 9TOOBI JIOKA3aTh PA3penInMOCTh B JI0CTaTOYHO JI0Ka3aTh pa3penuMocts U, .
1



Paccmorpum romomopdusm (iposepbre 31o!) 90 U, — F™~ ! sajanublii 110 npasuy

1 bl * *

vl s s e (b by)
00 ... 1 by
0 0 ... O 1

O6pa3z 1) J1eKUT B KOMMYTATUBHON TPYIIe. 3HAYMUT, OH pa3pemum. fnpo ¢ — moarpymmna

1 0 =
01 O
Unl = N .. L%k
00 ... 1 0
00 ... 0 1
Paccmorpum romomopdusaM vy : Uy, — F72:
10 ¢¢ *x ... =«
01 0 ¢ ... =x
N I = (Cly. . Cn).
LA PO R Rl )
00 ... 0 1 0
00 ... 0 0 1
O6pa3 1), abesieB, U 3HAYUT paszpernM, a ajapo — noarpynna Ups,
(/1 0 0 = )
01 0 0
Un2 _ : : .. . P S
00 ... 1 0 0
00 ... 0 1 0
(\0 0 ... 0 0 1/)
1 t.xa. Kaxapiit pas paspemmmoctb U,; csojurcd K paspemmmoct Uy, ;1. Ilockosbky
Upn—1 = {e}, ona paspermmma. DT0 3aBepIIaeT JI0Ka3aTeIbCTBO Pa3pelnMoctu B,. O

Jlemma 2. IIyemv H — nopmanviaa nodepynna epynnoe G. JJonycmum, wmo 6 epynne
G/H ecmv nopmanvhas nodepynna {ey C K C G/H. Tozda L = w; (K) — nopmanvras
nodepynna 6 epynne G, npuvem H C L C G.

Jloxazamenvcmeo. IIposepunm TO, 4TO MpooGpa3 IPyHIbl IPU TOMOMOPMU3ME SBJIACTCS
rpynnoit. Ilycrs Iy, ly € L. Torna wg(lals) = mu(ly)7r(le) € K. CrenoBarensro, lily € L.
Taxxe 7y (l;) = 7 (1)~ € K, snaunr, [;' € L. Kpome Toro e € L. 3naunt, L — noj-
IpyIIIA.

[yctb g € G, 1 € L. Torna g (glg) ™ = g (9)mg()7r(g9) ™' € K. 3naunt, glg~' € L. To
ectb L nopmasibHa B (.

Tak kak 7y — ciopbexims u K # {e}, momyaaem L = 7' (K) 2 ;' (e) = H. Arajormamo
tak kak K # G/H, nonywaem L = 75 (K) C 75 (G/H) = G. O

Onpepnenenue 1. ['pynna G nassiBaercst npocmot, €CIn y Hee HeT HOPMAJILHBIX MOAIPYIIL,
omm4HbIX oT {e} u camoit G.



Onpenenenue 2. HazoBeMm cybropmasvrovim psajioM rpynnbl G psiji TOAPYIIIT
G=Gy>G >G> Gs>...> G, = {e},

Kask/1asl CJIEIyIoNasi 3 KOTOPhIX HOPMaJIbHA B IIPEbIIYINeil. DTOT Psiji HA3BIBAETCS KOM-
nosuyuorHbM padom epynno, G, eciin Bee dakroprpynns G; /G 1 TPOCTHIE.

ITpennoxenuune 3. Jlasa xoneurol epynnovt 4100070 CYOHOPMAALHOIG PAOD MOKHCEM OBIMD
Yynaommer 00 KoMNo3UuULUOHH020.

Jlokasamenvcmeso. Ecmm daxroprpymma G; /Gy 1 He mpocTast, TO 10 JIeMMe 2 MOYKHO YILTIOT-
HUATH CYOHOPMAJIBLHBIN PsAJI, TO €CTh JOOABUTH B HETO eIlle Oy nojarpyriy. Tak Kak rpyia
(G KoHeUHAa, YIJOTHEHNE He MOXKET ITPOUCXOIUTH DECKOHETHO. O

IIpengioxxkenue 4. Abeaesa epynna npocma mozda u moavko mozda, k0204 0Ha U3OMOPHHA
Z,, 08 npocmozo p.

Joxazameavcmeo. B abeneBoil rpyrtiiie Bce MOATPYIIILI ABJIAIOTCH HOpMaabHbIMU. [[oaTomy
abejieBa TPyIIa IPOCTa TOTJA U TOJBKO TOIJIA, KOIjia B Hell HET JPYIUX MOJTPYII, KPOMe
{e} u G. Insa kaxmoro g € G MOXKHO PACCMOTPETH IUKIMIECKyto moArpymmy (g) C G.
Ecmm g # e, 10 (g9) # {e}. Bnaunr, (9) = G, 10 ectb G — nukamdeckas. Ecm G = 7Z, 10
B Hell ecTb HeTpUBHAbHbBIE TOArPYIIbl kZ. Ecmm e G = Zyy, tne a = 1u b # 1, 10 B G
ecTh HeTpuBHaJbHag noArpynna (a) = Z. O

Teopema 2 (?Kopuan-T'enbiep). @axmopo, G;/Giy1 KoMnoduyuonnozo pada onpedeservl
00HOBHAYHO C MOYHOCTDBIO D0 NEPECTNAHOBKU.

Teopema 2Kopnana-l'enbiaepa cBga3biBaeT ¢ 1000 IPYIION HEKOTOPBIN HAOOP ITPOCTHIX
rpyni (HakTOpOB KOMIIO3UITMOHHOTO Psijia). DTO JaeT MOTUBAIMIO U3YUIaTh IPOCTHIE TPYII-
nubl. Hampumep, odeHb MOMyIApHOl TeMOM siBJisieTcsl Ki1acCupUKAIusg KOHEIHBIX TPOCTHIX
rpymr. Konednble IpocThie TPYIIIBI COJEPXKAT HECKOJIBKO cepHil (0/iHA M3 KOTPOPBIX — ITO
rpynnsl A,,n € N). Takxke ectb (J0BOJIBHO GOJIbININE) €UHUYHBIE IPUMEDPbI TPYIIIL, OHU
HA3BIBAIOTCS cnopaduveckumu. Pa3mmdaabie MaTeMaTUKN HE CXOJATCS BO MHEHUU, MOXKHO JIU
CUUTATH KJIACCU(DUKAINIO KOHEYHBIX MIPOCTBIX IPYII 3aBepiinennoii. /lejio B Tom, uTo ona
COJIEPZKUTCs B OOJIBITIOM KOJTMIECTBE PAOOT U BCE 3TU PAOOTHI HE MOYKET IIPOUUTATH 38 CBOIO
2KNI3Hb OJJH Y€JIOBCK.

CTOI/IT VIIOMAHYTb, 9TO U3Yy4YC€HUE ITPOCTHIX CbaKTOpOB KOMITO3UITMOHHOT'O pPdaa HE JaeT
MOJIHOM KJTacCu(UKAIINN TPYII, TaK KaK MOTYT ObITh Pa3/IMIHbIC TPYIILI ¢ OJJUHAKOBBIM
HabopoM (haKTOPOB.

Teopema 3. I'pynna A, npocma npun > 5.
CrepBa JIOKaKeM CJIe/IYIONINe JTBE JIEMMBI.
Jlemma 3. IIpu n > 5 6ce yukave daunv, 3 conpastcerv, 6 A,.

Jlokasamenvcmso. Jlokaxkem, 9o Jr060i TpoitHoit uki (a, b, ¢) conpsizken mukiy (1,2, 3).
B S, TH MUKJIBI CONPSIZKEHBI TIePeCTaHOBKOIT

1 2 3 4 5 ...
o= :
a b c u v ...
to ectb 0(1,2,3)07! = (a,b,c). Eciu 0 — gernas nepecranoska, to (1,2,3) u (a,b,c)
conpsizkenbl B A,,. Ecin ke 0 — HeYeTHast lepecTaHOBKa, TO PACCMOTPUM

3:(1 2 3 45 "')eAn.

a b c v u



Torna 0(1,2,3)57! = (a, b, ¢) O
JlemMma 4. B A, 6ce napv, HECMENCHVIT MPAHCTIOZUUUL CONPANCEHDL.

Jloxazameavcmeo. Ilycrs 0 = (a,b)(c,d) — napa HecMekHBIX TpaHcrnosunuii. JJokazkem,
qro o conpsizkena (1,2)(3,4). Bosbmenm

12 3 4 ...
_(a b ¢ d ) € Sn-
Torma £(1,2)(3,4)§ ! = 0. Ecin € € A, 10 (1,2)(3,4) n o conpskennt B A,. Ecim xe £ —
HeYeTHas [ePECTAHOBKA, TO PACCMOTPUM

o~ 1 2 3 4 ...
§= (b a ¢ d .. ) € An.
Nnmeem 5(1, 2)(3,4)5‘1 = 0, 10 ectb (1,2)(3,4) u 0 conpsizkeHsl B A,,. O

Joxazamensvemeo meopemo, 3. Ilycte H — HOpMasibHas moarpymnmna B A,.

Cayuaii 1. B H ects Tpoitnoit nuki (abe). Ilockosnbky H HopmasibHa B A, a Bce TpoiiHbIe
Kbl B A, conpsizkensl (110 jiemMme 3), TO Bee TpoitHble 1uKJIbI iexkar B H. [Tockoiabky A,
HOPOXKJIaeTCsl TPOHHBIMK uKJIamu (cM. jgemmy 77), H = A,,.

Cayuait 2. B H ecTb nepectaHoBKa 0, B pa3JI0KEHUN KOTOPOIl €CTh IUKJI JIJINHBI HE Me-
Hee 5.

0 = (21, T2, 23,24, T5y ., Tip) (2 ) o (L1 0)

ComnpsizkeM 0 ¢ HOMOIIBIO TTepecTaHoBKE & = (1x3)(T2x4). [lomydaem

661 = (2y23) (2oms) (71, T2, T3, Ty, T, oo Tn) (22) o () (213 (w0g) =
= (x3240102T5 . .., Tp) (.. .) ... (...) € H.

Torma

(23, 24, 71, 2, @5, .., 2p) (. ) oo ()] T o (21, @0, 3, 2, 5, -y T) () - (L)) =
= (xoxmry) € H
[Tonajaem B ciryqait 1.

Cayuait 3. B H ecTb mepecTaHOBKa 0, B Pa3JI0:KEHUN KOTOPOI €CTh XOTs OBl JBa ITUKJIA
JUIAHBI 3.

o= (a,bc)(de, f)....
Torma
(a,b,¢,d,e)a(a,b,c,d,e) ! = (b,c,d)(e,a, f)...= 6.
Nmeem 6~ to = (a,d, f,c,e). Tlonagaem B ciayyaii 2.
Ciy4ait 4. B H ecTb nepecTtaHoBKa, 0, B Pa3/IoKeHHN KOTOPOI €CTh XOTs Obl TPU IUKJIA
jymnbl 2. Conpsizkem o = (a,b)(c,d)(e, f) ... ¢ nomompio (a,b, ¢, d, ), momryanm

d = (be)(de)(af)....
[Tepemuoxkus 6o, nomyuaem (a,c,e)(b, f,d) u nonajem B ciaydaii 3.
Cayuait 5. B H ectb mepectaHoBka, pasjararoriasica B 2 1uk/ia jJauHbel 2. [lo jgemme 4
TaM eCTh BCe Iapbl HECMEXKHBIX TPAHCIO3UINNA. A OHI TOpoXKIafoT A,,.



Cayuait 6. B H ecTb mmepecTtaHOBKa 0, B PA3JIOXKEHUN KOTOPO €CTh IUKJIbI JUIMHBI 2 U 3
IIPA 3TOM €CTh XO0Ts Obl 1 MUK/ JnHbl 3. Kcaum MBI He B yC/IOBUSAX ciydasi 3, TO B 0 €CTh
Jattb 1 mukar gymmabsl 3. Bo3BesieM o B KBaJjIparT, MoMaJieM B cirydail 1.

Cayuait 7. B H ectb mepectraHoOBKa 0, B pa3jIo:KeHUU KOTOPOH €CThb IUKJIBbI JIUHBI 2, 3
u 4 upu 5ToM ecTh xXoTda Obl 1 nmkia anunbl 4. Bo3Benem o B KBajipar, 1momnajgeM B OJUH U3
cirydes 6, 4 nam 5.
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