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TALLINNA POLUTEHNILISE INSTITUu~I TOIM1~ISED 
TPYr,H TAlRHHCKOrO ITORIIITEXHIII~ECKOrO IIIHCTIIITYTA 

C E P Ill H A fjo 312 1971 

YJJ:K 519.48 

H. XeHHO 

rPYITITOBHE GIIICTEMH MEHrEPA 

llyeTb J - HerryeTOe ITOZ!MHO•eeTBO MHOKeeTBa BeeX HaTy

paJibHHX tJHeeJI. Col!oKyrrHOeTb A = {An, n e.) } HenepeeeKaKJmlllxeH 

MHOlleeTB An Ha3HBaeTeR e 111 e T e M o ~ M e H r e p a 

(eM. [2]), eemr :n;JIH 1!1l6biX n,m EJ BeHKIIIM a1l' .. ,ameAn,bEA., 
eonoeTaBJieH 31!eMeHT a, ... Omb e.An, rrpllltJeM BHITOJIHHeTeR TOJI[-

;neeTBO 

x, ... Xm(y, ... yK!.)= (x, ... xm~<) ... (x, ... xmyK)7. (I) 

l!Jifl JIIl6HX X" .. • , X m €. A n 1 'i 1 , ... , y K e A m ' 7. e A K • 

Ha30B8M ellleTeMy MHOlleeTB L= { Ln, neJ}. rne Ln~An,~-
B H M Ill 11, e a Jl 0 M ellleTeMH lleHrepa A={An,nE.)} (eM. 

(2], (3]), eeJIIII x, ... XmOE.Ln ITlH'I JIIl6HX X1, ... ,XmE.An,aE.Lm 1m,ne:.:l. 

Ha30B8M eHCTeMy MHOJI[8CTB R={Rn 1 ne.J,_}, rJie Rn!':An,:lRs::l, 
rr p a B H II Ill ;n e a J1 0 M C:l!l.CT8MH A={An,ne.J}, eCJm 

0
1 

.. ·0mXE.Rn rrplll JIIl6HX Q" ... ,QmE.Rn,ne.J,_, XE.Am,mE.J. 

HaaoBeJI cHcTeuy MeHrepa A={An,ne.J} _r_p__L f!~E-~ 
eCJIH BHITOJIHeHH ycJIOBIIlfl I, 2. 

I. CHcTeua A He HueeT HeTpHBl'laJII>HHX ( OTJIIIll:!HHX OT A ) 

JI8BhiX Jlll!eaJIOB. 
2. CHeTeMa A He IIIMeeT H8Tp111BIIlaJibHbiX (OTJil'll:!HbiX OT rrpa-

BbiX H11,88JIOB Bllll!a R = {An, n e. J ,_ S J} ) npaBbiX 111ll8 aJIOB • 

1113 onpe11,8JI8HIIlR CJiell,yeT, l:!TO l!Jifl BCI'IKOrO ae.Am,me.J MHO

JISCTBO Lo= {X. ... l(Q) xe.A n' ne.J} - JieJlhllt lllll,eaJI CIIICTeMbl A • TaR 

K8K BCHKIIllt JI8Bhl~ llll!88JI CIIICTSMH A co:n;eplJ[IIIT JI8BH8 H;neaJIN T8-

KOrO BHll,a, TO I 3KBIIIB8JISHTHO ycnoBHil 

It. Jl,nfl BeRKHX a E. Am, bE. AM' m, n e.J cymecTByeT )(EAr. 

T8KO~, l:!TO X · · · X 0 = b. 
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Ha OnpeJte.JfeHHH C.Jfe;ll,yeT, tlTO Jl.JffJ BCRKOY'O mE. J H Jl1ll! 
BCRKoro a E. A.,, n E. J uao:a:ecno R

0 
= {a ... a"', x E. A,} - npaBtiit 

111;11,eaJJ clllc'l'euw A • TaR KaK BCRK!IIit npaBwit 111;11,eaJJ clllc'l'euw A 
CO;Il,ep~M'l' npaBI>Ie M,llBa1!1>1 'l'aKOI'O BH;Il,a, '1'0 2 3KBMBaJJeH'l'HO yc
JJOBMIJ 

2'. JmR BCRKOI'O me.J 111 .llJIR BCRKMX a,bcAn,nE.J cyme-
CTByeT y E. Am '1'8KOLt t tlTO a ... a :J = b. 

EcJIM A={A.,,ne.J} - CMC'l'eMa Mearepa, TO onpe;ll,eJIHM 
aa MHOJKBC'l'Be A'= U An 6~taapay10 onepauMKJ a • b ifiopuynol& 

n ' a • b = a ... ax. 0THOCM'l'en:&ao aTolt onepau111M (A, • ) RBJJRe'l'cR 

noJiyrpynnoLt, a Bee An - ee npaBI>IMH H;ll,ea11aMM. HasoBeu rro~
rpynny (A', •) ll.Haroaan:&aolt noJiyrpynnolt CHCTeuw A • 

_T e o p e M a I. CHcTeua Mearepa A={ A.,,ne.J} RBJJR
eTcR rpyllliOBOLi TOI';Il,a M TOJf:&KO TOI';11,8, KOr;ll,a ;ll,Mai'OHBJI:&HaR llO-

JiyrpyllllB ( A~ o ) clllc'l'ew A paanerae'l'cR B npRuoe npoJ'IsBe.ne-

HHe GA X J', r;11,e GA - rpynna M GA ~ (An,•) rrp:vr BCJIROM 
n E. J , a J 

1 

Msouopillaa nonyrpynne, KOTOpaR nonytJMTCR, ecnz 
Ha MHOI:8CTBe J BBeC'l'lll YMHOJ!8HJIB ifJOpMyJIOit m.n = m ;ll,JIR BCRKHX 
m,ne.J. 

JloKasa'l'en:&cTBO. Ilycn A= {An, n e.J} - rpy~noBaR CM-
cTeue Mearepa. Ha I• cne,nye'l', tJTO nonyrpynna (A, o) o6paTz
ua cJieBe, a Ha I', 2 • CJie;ll,yeT npH m = n , 'ITO npH JIIJ6ou n e:J 
liOJiyrpynna (An l 0) - rpynna t e;ll,HHHU8 en KO'l'OpoLt - H;ll,euno
'l'eH'l' nonyrpynnw (A; o ). 

TaR KaK (A', o) - aenepeceKavmeecR o6Mll.HHeHMe rpynn 

(A", •), TO Bee ero H;ll,euno'l'eHTI>I - e;ll,HHHUbl rpynn (An, o), n e.J . 
0603H8'1JHM MX COEOKyliHOC'l':& qepe3 J 1• 

HsnecTHo ([2], YI. 3.3), tr'l'o ecJIH noJryrpynna 
THMa CJfeBa, '1'0 BCRKHLi ero H,lleMTIOTeH'l' - llp8B8R e;ll,HHMUB 
noJiyrpynnw, T.e. ;ll,JJR BCRKHX x e. A', e.,e.J' Mueeu 

Xo8n=X···X8,=X· 

o6pa
Bcelt 

(2) 

Cne;ll,OBaTeJJ:&HO. J I - llO;Il,TIOJJy!'pynna M TBK R8K em 0 en= em 
;11,111'1 BCRRHX 8 m 1 en E. J 

1 

, '1'0 J, H301o!Opifiua TJOJJyrpynne, KOTOp8R 
llOJfytlH'l'CR, eCJJH HB J BBeCTM YMHOllt8HJIIe ifiopuyJIOlt m · n = m · 

KpoMe TOI'O, B ([2],YI,3.7);(oKaSclHO,'iTO (A',•)=GAxJ', r,ne 

GA - rpynna M QA ~en 0 A' ;ll,JIH BCRKOI'O nt.J. TaK KBR en• a~ 
=en ... BnOE.An ll;JJR BCRKOrO ae.A', TO 9n•A's.An 1 HO C 

8\) 

,npyrolt C'rOpOHI>I, e,oA'~ e,.,oA"~An,'r8Jf KaK e,., - e;ll,HHHU8 rpynnlll 

( A"' o). CJie;ll,OBaTeJI:&HO, GA ~ (A,.,, o) IIPH BCJIROM • n £J . 

06pa
1
THO, nycn ~={An,ne.J} - czcTeua MeHrepa, y KO-

'l'opoll (A, o) = GA xJ , r:zte G4 - rpynna, GA ~ (A,.,,•), a TJo
JJyrpynna J' MsouopifJHa no.lfyrpynne, KO'l'opaR noJJyqHTCR, ecJIH 

PB J BBeCTH J'MHOlleHHe m.n=m· 

ECJIH O=(g, ,m)eAm,b=\g1 ,n)E.A,.,,g,gteGA,TO ltJIR X=(gtg-,\n)tAn 

HMeeu J\ .•• xa=X•O=(qt9;'g,,nm)=(g1.,""')=b, 'l'aK 'IJTO I• Blli
IIOJIHeHo.ECJ!ill O=(g,,n·JEAn, b=(g,,n)EAnl ,TO ;11,111'1 Y=(g;'g 2,m) 

MMeeu Q ••• ay=a•y=(g,g~'gt,nm)=(g~,n)=b H 2' TOM BlllliOJI
HeHO. Cne]l;OBaTe~bHO, A - rpynnoBaR cwc'l'eua. Teopeua ll.OKaaa
Ha. 

-~~...£.___!____:'_~~~· 'JHcTeua MeHrepa A= {An,n eJ} RB-
JIReTcfl rpynnOBOl TOI']l;8 H 'l'OJibKO TOI'lt8, KOI';11,8 Blllli011HRCTCR yc
JIOBBR I", 2". 

1". JmR BCRKOI'O !l£J cymecnyeT e,.,eAn TaKOi1, tf'l'O 
\! o 8 11 = )( 1{Jifl BCHKOI'O X E Am, m £ J , e "o y = y ;ll,JJR BCRKOI'O y E. An· 

2". JmR BCRKOI'O a E. Am, mE] cymecnyeT a·' E. An TBKOlt, 
'lTO 0 -< o a = en H ,llJJR BCRKOI'O m £ J, M ]l;JIR BCRKOI'O bE. An 
cymecTByeT b _,E. Am TaKolt t tJ'l'O b 0 b -I = e n . 

liOK858'feJibC'fBO. EcJIM CICTeua A= fAn, n e.J} - rpynno-
(A 

, I l 

BaRt TO I 0 ) = c. A X J . Tor.na X 0 eM= X CJJe]lyeT H3 (I) t en• .Y = 
= y CJfe.ztyeT H3 TOI'O, tJTO en- e]lHHKUa rpynnN (An,•), 8 B 2" 
UOJ:HO ;ll,Jifl a= (g I\ m) E. Am B3R'l':& a"= (g"\n)e.An, a JtJIR b=(g1,n)e. An 

• -1 ( _, l 
:BSR'l':& 0 = 9 t , m E. A .,.. · 

OClpaTHO,nycn I", 2" :ztJJR CJICTeuu MeHrepa A={A,.,,ne.J~ 
-l 1 .J 

BlllllOJIHeJiH. ECJiM a E.Am,bEAr, m ,nEJ I TO .l!Jlfl X= boa ' I']le a· E. An 

T8KOt.!, t!'!'O a·'· Q = e~, BI>ITIOJJHR8TCfl I•, eCJIM lle a,be:An,n£j, 

TC\ '"'"!}>! npOHSJl01l:&HOM mE.J ;11,11fl y=c.(' 0 tl) I']le a·' E. Am '1'8KO~' 
GTO (J • Ci ·'=en BbiTIOJ!HReTCfl 2', CJfe]lOl:l8TeJI:&HO, CMCTeJia ~- -rpyr•-.. 

noBaR. CJie.ztcTBI!e 110Ha3aHo. 

HSSOBeM rpynTJy G A OCHOBHO~ rpynnol! rpynnOBO~ CIICT6NH 

A. 
TaK K8R B rpynrrOBO~ CHCTewe ::r>:I6;:''i . ~'I A~, 1 £J} r;p~ 

BCRKOY nE.J MMeei! (A., ,•) ~ WA , TC Cj-"; - :''"'.;'"''!' ~C:-IOMOpYJlol3-
MN 't~:(An,o·;-~Am,oj,r'. 1 r"!iCJ. Tip~ ~}Ml·· 
npoBepl!'l':&, qTO T8KI!e ~~~~~ ' 

at:':·= em•O ;ll,Jlfl BCh '\C:'(' ::; c -~ n • 

g-; 

·:· ,, ;·. ~ 2 :rrer~to 

l'!'": :j;~f,~·.YJJOJ!: 

., 



Ha~ee~ao (eM. [2]),'1TO eMeTeMY MeHrepa B03HMKamT npH 

paeeMOTpeHMH eO~OKYITHOeTel MHOrOMee~HYX ~YHKUMI OTHOeMTeni>-

HO OnepBUIUJ eynepiT0311UIIM. Ilyen 'fn (M) - eOBOKYITHOeTD 

Beex n -MeeTHYX ~YHKUIII H8 MHO'I:eeT~e M • EenM 01, ... ,Cme 'fn(M), 
be'fm(M), TO onpe~enHM ~YHKIU'IIl C\ 1 ... Cmbefn(Ml ene~ymmel 

!flopMynoA: 
~(a, ... amb)= (Ci.a,) ... (~am)b, 

rl(e tiro= (1., ... l)nO E.M eeTI> pe3yJJI>T8T npHMeHeHMR !flyHKUMM 

OE'fn(M) K ii=(c>.,, ... ,c<.n)€Mn. 

IlpM T8KOM Onpe~eneHJIIl'l eOEOKYITHOCTl> MHOlleCTB f J ( M) = { fn (M), 
ne.J} 06paayeT eMeTeMy Mearepa, BCe ITO~CMeTeMY KO~OpO~ Ha3Y-

BaJJTeR e l'l e T e Ill a M H M e H r e p 8 !fJ y H K U M M 
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flyeTD A= {An, n £ J} - eMeTeua MeHrepa !fJYHKUHII Ha MHO-

li6CTB6 M, M ').., A.eA(A \ - COBOKyiTHOCT.D BC6X 38MKHyTYX ~nR 

A no~uHo:a:eeTB MBOJKeCTBa M, N = U MA.. ConocTaBHM BCRKo-
'1> 

uy 0 E.An, ne.J npeo6pa30BaBMe (O~HOMee~BYil !fJYBKUMil) 

a : N-N ) onpe~eneHByll ~OpMyJJOI: 0.. 0 a = 0.. ••• r:J. a ' r~e 
()( • a €. N o6mmaqaeT pe3yJII>T8T npHM6HeBMR npeo6p830B8BHR 

axo.e.N. 

JI e u u a 4. EcJIM A= { A.,, n £J } - rpynnoBaR cM-

cTeMa MeHrepa !flyHKUMM B8 MHOlleeTBe M , TO OT06pa'!eHM8 0-0 

eeTI> waoMop!fJII:BM rpynn (An, •) Ha o~HY l'l Ty :a:e rpynny G A 

B38HMHO O~H03H8'1HYX npeo6pa30B8HMA MBOli6CTB8 N. 

l!OKa:BaTeJII>CTBOo TaR K8K np111 BCRKIIX d. EN , 0 E An , be. Am, 

n me.J Jllueeu <>.o(a~\ =r>. ... ce.(aab)=a. ... d..(o ... ob) =(cj. ... o:.a). ·· 
' -(o~. ... o.o}b =(Oi ... o~.o)ob=(e<.oB)·b=o.•(a•b\, TO O'l'06pa:.:eHJJe o~a-

rououop!fJHau. 

ilOKaJ[eM, 'ITO 

d.. en= 0.. ... o<.en= r::l. (3) 

rrpi! BCRKI!X <:/.. E. N, n e. J · ,lle£1eTBI!Teni>HO, eCJII! Cl. E. N, TO ~E. M :\, 

.llJIR KaKoro-To aaMKHyToro JIJJfl A nonuHOJKeeTBa M ?..· CorJiac

HO neM!Ie 3 MA.={(i, ... Ilia, oe.An}, ene~oBaTeni>Ho,cymecny
eT 0 e. An TBK0£1, 'ITO o\ = cJ. ... o/.Q=.;.•o, TBK 'ITO <:J..•en = loi-•0:•£~= 

= 01.0 (a. e ,) = Ct. 0 (aoe n! =d.. a = o/.. 

OTCil.lla eJTe~yeT, t~To o~.•a-c; = e~.•(e.,• a) =0-•(e.,•a)=(o(.•Em)•a~o.•o 
npJJ BCRKHX o/.E.N, OE./\.,,m,nE.J 1 T.e. OT06p81:6HHe 0-0 
eOITOCT8BHT eOOTB8TCTB.YIOMI'Jo! rrpJJ H30110p4Ji13Me "C: ~ SJieMeHTBII 

rpynn ( An,•), {Arr,,•) OJ!HO l'l TOlle npeo6paSO:B8HMe MHOllteCT-

BB N. Bee 3TH npeo6paao:saHI'!R - B38HMHO O.llH03HB'IHHe, TBK 

KBK eCJ!H .l!JIR HeKOTOpYX c:>. ' , C.~ E: N 1 Cl & An , n d Hlleelol 

c~., • a= c. 2. 0 a) TO cl, = 0-, • en "- "'I 0 (a 0 a-') = "'1 0 (a 0 a -1
) = 

= (o.,o(ij e a-=-• = (c<-~oa). a=·= "'~·(a· 0:') = 

= o.,.(a~-') =O.t•en = ct- 2 , r.D:e o-'e.Ao 

TBKOU, 'ITO 0• 0-~en. Kpoue TOro, COOTBeTC"'lHIIe a-a - B38-

JIMHO O.llH03H8tiHOe. T8K l!BK ecJTJ/1 .llJIR q I l a 2. E. An , n .. J IIUie-

el/l O, = 0 t , TO li.Jlfi BCRKOro ii. E: M n vlMeeM BBll,Ily TOrO, 'ITO 

ii.enE:N corJJBCHO JI81111€ 3, 'ITOd:O,=O:(enoa,)=ii:(en ... e"a,)=(iier) .. 

l ~ e") a, = (li. en!. a,= (d.: en). a, =\d.: en) ... (i en) a!= a(en ... en a,) = ii: (e,,. at'! =0- ol. 
T.e, 0 1 = q1 . J!eMII8 JIOK838H8. 

HaaoBew rpynny G A ocHOBHOA rpynrro~ npeo6paaoBaHHg 

rpynnOBOU CIIICT811H ~YHKUMIII A • 

99 

., 



ilycTI> G - rpynna :asaMYHO 0.1lH03HalJHNX npeo<lpaso:aaHidt 

HeKOTOporo TIO.ZUoiHOlK8CTB8 N S:M. 060SHaqi'Jy npOi13B8.1l8HH8 3Jie

MeHTOB g 
11 

9t ~ u qepeS g, o 9t , 8 peayJ!bTBT npHMeHeHIIR 

npeo<lpaao:aaHHR g e.G K o:. E. N qepes cY. • g · PaccMOTpi'IY G KaK 

rpynno:ay~ Ci'ICT8MY MeHrepa ( J={1}) O,llHOMeCTHiliX ~YHKUH~ HB 

MHOllteCTBe N i'1 TIJ'CTb M).., AE.fi(G) - COBOKYTIHOCTI> BC8X 38MKHy-

TbiX .1lJIR G noJlMHOJr:ect·B YHOllteCTBa N · Mo:w.HO aaueTMT:b cJie-

llYIOD!ee: 

I 0 • EcJYH e - e.llMHi'IUB rpynnbl G , TO r:;. • e ="' n:n fl BCHKOro 

,;, e. N , MHatJe llJYR O.'l' o:.• e 6NJYO 6111 (o.• e) • e = e~.•(e·e~ = o:.•e, HO 

e - :B381'1MHO 0,1lH03H8lJHOe npeo~p830B8HI'l8o 

2°. U l'•h=N, T8K K8K .llJ!fl BCfiKOI'O 0:. e. N MHC11t8CTBO M' = 
= { 01. • g, g e.G} corJiaCHO JJeMYe 3 saMKHYTO n o:. = ;1,o e "- M '. 

• 3°. J\JJR BCHKIIIX a..,, ... , <i-n e.M;..., fi..e.I\(G),(Ii>'J cym~cTBy~T 
Q,, ... ,gn-IE.G T8KMe,lJTO Cl.t=ct-,•q,, ... ,O.n=(j,t•g,_,., T8t{ 

Ra; corJYacHO neMve 3 :no~ee'M M A.~ { <:~.,• g, g e.G} · 

0603H8'1l'IM qepea ,:·,:G) (n>l) COBOY.yTIHOCTb BCeX rty'lK!:i'll\ 

f n : G n-l~ G) ·" J'!R KOTOpbiX 1llllriOJIH€Hbl cne;ny~mJie yCJTOBi'Jil. 

\a, ... , ,,·.f'~= e. (4: 

'As 
, , 

t>l.•g,=::.:.•g,,. ,c~..•q 0_ 1 ,=:~,•g~. 1 C!!87J.J''3r , 

~ 
'I-\ 
'. ' ~ 

r ' ' • ' . \f j .~.. ', S : · ) g n ~ ' .: t n ~ .). 0 
\ g 1 i • • ' , 9 n -1 / n • 

J! e M 11 a 5. 
. i 

flyc-J"b ,'. ''1 A,,:' E.~) - ::ynoEafl cl'lcTeMa 
------·---·- _._ --

MeP.I·"-pa ~yHKUIIH Ra MHosecne M • ~CJ!l'l JlJTR E'_;flK0~ n e. J '-1 
, A - n-1 -~ in • 'i ~ -- G A "!:opMyJIOit onpe}leJli!Tb 1'YHKUHIO 

( g I J ' '.-\. 

A ~----~-~~p-

c' = e~ 0 I, .. C: . •- n \ 

,, ~ 

" ' 
On-~~~"' TB.lh10., tfl,. -J 1 =g, ~. ·, 0~"'-1 

·:.') T~ F,t~.'· 

(6) 

(', 
:..i Ll-1 

L.~..~~.!::..~3&Te~:LcT"E,~:- T-~~ R3I< 2n""' e:z T•; (e., ... ,e)fn=enei"\ -:.,,C .. = 

en c. M J't~J!Ol!l\ :4) 3Nfl0JliWH0 

llyc'!b <J.. ,-
' ·-

~-, ':!"'", ~,, ... ,g·n-· E.GA 
T3KM8, qTC 

r:J." g,,-=':;.,og'i. ~ 1..1.':···,0!"'_ 1 , Q~\''')0~--~E.:\;-) Tb!Ute,liTO CL 9~) 
-: ) . , ... 
o, = 3~, ~ --1, ... , n -' or]l.a 
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ci.•:_g,, ... , 9n-•if~ = cto(e~-:-:-an_,en)~ol ... ol(e-,o• .. On. 1 tr.1~ 

-- '·t ... Cl. ~" ) ( d. ••. (1. a ') . . . l"' ... "' a n-' ) e n = ( cj. • en 1 ( ol • 0 '., l~ 'a n •• >' n = 

= (d. • 6 " ) ( 0.. • a ', ) . . . ( 0:. , c'n •• ) e n = ( ol ... 0:. en) ("' ... "'a'.) ". l d. ... ol a~.' en ,, 
t ' 1 .. --,·-----~-- ( I \' 

= rJ. ... ol. ~entl 1 ···On., en)= ""'\enO, ... C\n., en)="- 0 g,, ... ,g, .• Jir 

;~ ( 6) TOl!te BbiTIOJ!HH8TCflo J1eYMU .llOK83aHf.l • 

!1yC'~I:> A - rpy 1TI0118H CMCTeMa MeHrepa tflyHKU:i'll'l Hl '-IHC-

,f:eC'rlle M · ~Clli'l MHOX8CTBO ·11 !18 38MKHyTO JlJIR !1. , TO orrpE •• 

2!,8JII'IM 2!l!R BCRROl'O ne.J tty.'iKUI'l~ -\'~·.i_Mn\(U M~)j--N~~M:I. 
).e·.ll\) " 

,topuyJioL1 

r·71e 

".lJA.:;\ =~en, 
T"' . 

5. E Mn \ \ U M ': '1 · ' ., 

(?) 

-_, " o u ,; 1.1 '" 6. BcHR8fl rpynno:aaR C1~C'1'6W0 Menrepa 

·;·:~-,-;_-fT-~yHKiiiiH HS 1Hl0?l6CTB8 :•I MOlleT 6bl'l'L 3Bll8H8 

.. :!11 nowullll'l oe'•,·13HOil rpynnH G :-. ,~peodpasoBaHtt~ MHOllieCT'Ila 

f I~ l 
I =. u "1')..' MH03ti':<.'? ;jfl I'!H;!I8KCOB j , Ci'IC''~ J'J t!lYl'IRUil~ I 

"·'A(~) 
n "':l \ ~ 1, onpeJ;.~J:eHH!iX q·opMyJYolt (6), VI 

' r 1 
'1:HyTO ;:l:Jifl A ' ('JICT8Mbl \lJVHKUI'l~ { "+':' ">C J ~ 

ecllM 1•1 He aaw

rmpe;neJieH-

H~X ~OPMYJIO~ (?). 
\)(;!)8TH0, nyCT, 38l(8Hill r-pynna Ci B38i'IMHO ~D,!'I03H8qHYX 

ppeo6pa30B8HJ!t1 !AH011t6CTB8 N!:: M , l.IH0118CTB0 KH.ll6KCOB J ,cK-

.:;·~~eua ~yHKUJIK { f n , n E. J \ 1 J , f n e. ~ ( G) , ~ 6CJ!l'l IIHOllt8CTl!O 

:'' He saYRHY'l'O ;D;JfR G , cl'lcTeMa ~yRKUilll! {f.., , n E J } , r.11e 

+,,: f~v~"\ llj '1''\.)Jl-N. EcJJH l(JIR BCfiKHX ()..., ... ,CI.neM, (on) eGx] 
.. - ,~;G\ . .J; , 

onpeAeJIHTb aJreueHT o., ... O(n l g, n) e. M :t;opMyJiol\ 

e~., ... 

"-'..,("-;, ... ,o...,) • 9, ecJIM lo-,, , J-n·p: M"\ ~U ... M~) 
.\.tl\~.,;.1 

. c!.1 o ~ , b CJll'l n = 1 lit c<., E N 

(i.n(g,nJ= 
\(8) 

.()...,eM~, r,Ite i o.,•(g., ... ,gn.,)f..,og,ecJmn-'' t' "'•, 

Q,, ... a"., e.G Tal<l!e,TJTO r;.,= c-.,.~, ... ,~0=:1-,oQ~.,I 
..J' • .. . "' 'J .)' J 

iOI 



'1'0 COl!OKyrTHOCU A = {An, n E)) ,r,ne An = {r g, 11), g EC,} 
06pasyeT rpyniTOlly~ CHCTeMy MeHrepa ~YHKnMH H8 MHOXeCTl!e M , 
.l(Jlfl KOTOpo.A G A= G , f n = f ~ , '\' ~ = fn · 

,l!OK8S8T6JlbC'I'liO. Ilycn A= {An) n € J} - rpynnOBBfl 

CHCT8118 MeHrepa ~YHKnMM Ha IIHO:&eCTBe M • JVrfl BCfiKHX <J. E. M" , 

CE.An, ne:J aueeM Tor.na ti:o = ci:(enoO)=a(en ... e"a)= (ii:en) ... 
(ci: en) a = (~ en) • 0, TaR KaK <i. en €. N COrJIBCHO Jieuue 3. 
EC1IM ~oin\(U M;), TO <i.en='¥:(~). BCJIM :ae 

AEA(AI . 
- n -
c;. E. M ;>., TO B CJIJ'I88 n = 1 HMeeu Cl. en= 01., €n ' 8 B CJiyllae 11> 1 

Mueeu cornacHo neuue 3, 't!TO M::~. = {Ol, ... "'• a, a e: An}, cne.noBa-

TeJJbHO, cyllleCTBy~T o, , ... , an_, E: An TBKHe, tJTO e1. • = "'• · ·. o:.l a 1 , 

... , "'" = 0(, •.• or.lcn.• M,ytn!ThiB8fl (4), llO.JlY'IHM, tJTO ii(en = 
"'· ... Cl.n en= (c<., ... 0.1 en) (Ol, ... Cl.l a,) ... (01.1 ... Cl., a,_,) e, = 

o-, ... c:J., Cenal ... Dn.len)=c:J.,o(eno, ... ah_,enl= c(.,o(o,, ... ,a,.,)f~. 

3TMU ~a BO BC8X CJiytJaf!X BhlpalleHa lTpM ITOMODIM rpyiTIThl GA ,~yHK
UHH f~, f~, H nepBafl ITOJIOBMHa Teopeuhl .l(OKaSaHa. 

06paTHO, nycTb sa.neHa rpynna G li38HUHO O.l(HOSHatrHHX rrpe-

o6pasoBaHalt IIHO:E8CT:B8 N S M , MHOll6C'l'BO MH.l(8KCOB J , CMCTeua 

{ f n , 11 E. J \ 1 ~ ilJYHKnMM f n E. Fr. (G) 1 M 6CJIH MH01t6CTBO M He 

38URHYTO OTHOCMTBJibHO G , CMCTeua illYHRnHM { fn , n E. J } , r.ne 

'+'n: fM"\( U M~)i~N. KcrrOJib3Jfl c.neJIBHHhle Bhlme sauetraHMfl I 0 , ' ~ >...E t\(G) J 

2°, 3°, JierRo y6e.IU!'l'bCfl, tr'l'O Bee n -uecTHhle illYHKnMH ( g, n) 

9 e: G , n E.J npM ITOMOIIIH (8) 0]lH03H8tJHO 0Dp81J;6JI6Hhl. IlpM STOll 

napaM ( g 1, n) 1 ( h, n), g,, g1 £ G , g •* g1 rrpa BCfiKOM n E. J COOTlleTcT

BYDT paSHHe WYHRUHH. ~eltcTBHTeJibHO, BBHJlY g,* g
1 

cyllleCTByeT 

0'. €. N TBKOlt, tJTO "-.• 91 * 0..• 91. , CJ!61lOB8T6JlbHO, B CJ!yllae 

1'1,='· HMeeu o<.(,g,,1) = e~-• g, * o... g 1 = e~.(g 1 ,1), a B CJiytrae 

n~ 1 ITOJIY't!Mio! BBM.l(y (4), liTO o.. ... O((g,,n)~ci.•(e, ... ,e)fn•9
1
=o!.•(e•g,)= 

= o..og 1 * O..•gt= CA. ... o..(gl,n). 0603H8tJHil An=[lg,l1), gE.G}· 

ITycn ( g I ) n) ) .. ) ( g nn ) n) E. An ' ch' rn) E. A m , n' rn E.J . flo
R6JII:8M, tJTO 

( \ ( \ ' \ r [ r • ' \ ( •I )j f h i\ A (9) '- 9 • , n I .. • l S m , n 1 l h, rn I = l g' ' l9 1 ' 9 l 1 , .. · , g 1 • 9 m nn • , n;.o n • 

T.e. COBOKJITHOCTb rlJYRRnMM A={A.,,nE.J} oopasyeT IIO,ll;CHCT8MY 

CflMM8TpnqeCROi: CllCTel\rut 'f J (M)• 
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EcJIM ~E. M" \ ( U M~), TO ~ ((g, n) ... (om,11)(h,m))= 
MA(G) ' J 

= (~ (g,, n)) .. • ( ~ ( g m, n lXh, rn) = ( '1' n ( d:) • g,) ... ( 'l'n (d:) o 9m)(h, m) 

HT8KK8K ('t',(~)og,)o(g~'oqL)='fn(d;)og,, 'o=1, ... ,rn, TO 

corJiacHo {8) noJiyliHII 

('t'n (a\og,) • · • ('-l'n(~)o 9m) (h,m) = ('fn(a;-) og,)o [(g;'•qt), ... ,(q",\gm)]fm•h= 
='\'.,(ci:) o (g, •[ (g;'• qt), ... ,( g;'o q m) Jf moh) = ~ (g 1• [(g",' o q,), ... ,(g",'•gm) ]fm•h, n) · 

IIycn !i'Gtt.~, A.e.l\(u). Ecu n=1, To ~=ot.e.M 11 

"'((g,1) · .. (gm, I )(h, rn))= (ci. (g,, 1)) .. · (ot. (qm,1l)(h,m) = (o.•g,) .. . 

(Ill • g m) ( h, m) = (e~. o g 1) o [ (g;' o 9t) , • .. , ( g·,' o g m) Jf m o h = Q.o(g 1• [(g",'o g 1), ... , 

(f,'•gm)] fm•h = ct.(q,•((g~'•9t), ... ,(g",'•gm)]fm•h,l)· 

••• t 

EcJIM n::. 1 

g~_,e.Ci 
, TO COrJIBCHO 38M6tf8HH~ 3° cymecTBY~T g: , 
TBKHe, tf'l'O d. t = oe., • q~, · .. ,a.n = "''' g'n-•' IJO-

STOIIy 

c1:(g,,n) ... (gm,n) (h,m) = 

=(a. ( g t , 11 )) · · · ( <i. ( g m, n)) (h, m) = 

=let~-, 0 
( q',, "· 'g 'n-< )f n • 9 •) "· (c> 1 ° (g: '• .. ' g ~-• )f n' qm )( h, m) = 

=(ct., 0 (g 
1

1, • " > g' n-• )f n ° 9 ,) 0 [ (g ;' 0 g t), .. ·, ( g",' • g m) ]f m0 h = 

=(ct., 0 (g', ,. •' 'g' n-1) fn) •(q, 0 [(q~ 1 o gt), ... ,(g~'.gml)f..,.,oh = 

= d:(g,•[(g~'•gt), ... ,(g~'•gm))fm•h,n). 

Jllrfl BCfiKir'!X ( q 1 n l €. An , (g 1 ,m) E. Am, n, m e:J Mueeu BBI!:ziY 

(9), liTO (g,,n)•(q 1 ,m)=(g,,n) ... (ghn)(g~,m)=g,•(e, ... ,elfm•g 1 = 

= g,•e•g~=g,o 9~· 9TO SHaqHT, liTO ]lH8rOH8JlbH8fl 

cHcTeMY A pas~araeTcfl B npRuoe npoas:ae.neHMe 

rroJiyrpynna 

G )( J', OTRy-

lB cornacso Teopeue I cJie.nyeT, liTO cHcTeMa A - rpynnoBaR. 

BBM.llY onpeJJ;eneHMfl (8) HCHO, liTO GA=G, f~=fn,'+'~='+'n· Teo-

peua .llOKaaaHa. 

Ecnw A= {An, n e:J} - rpynnoBafl cMc'l'eua Menrepa, 

GA -- ocHOBHaH rpyrrna cMc'l'euH A • TO corJiacHo Teopeue I npM 

BC!H<OM n E.J Cylii6CT:ByeT HSOMOp{tHSII 'l:'n ',(An , 0 ) ~ GA · 

1:03 
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C n e ~ C T E M e 7. BCHKBH rpyrrnOBBH CMCT8118 

repa A = {An, n ~~-.:eT Oft!> aa.nana npM nowoflUl 

HOEHOI rpynnu (j t, CMCTeUN A , DOS8CTE8 MH~eRCOE J 
CTeiiH iflyHK!lMM { f ~ , n E. J \I } , T'/116 'f ~ : G :-• - G A 

~eJJeHo ~opuyJJo~ 

(c:,, ... ,gn-•l'f~ •: (e.,a, ... on_,en)cn, 

Me!l
oc

M CJI

Onpe-

(IO) 

r~e a,, ... ,a,_, E.An T8KIIe, 11TO Q,'"C"n=g,, ... ,On.,'tn=9n-<' 

OdpaTno, nycn aa~aHN rpynna G , MHO'K8CTEO MH.ll8KCOE J 
r.ne EC8 fn: G n-•- [; H CMCTeua ¢yHRQMM { 'fn, :1 e.J \ I} , 

~»OEJJeTEOpH~T ycAOBHID (4). 

EcJJM oOosnatJMT:b A= {lg, n; , g E.G 1 il conocTa:BMT:b ~cp-
wyJJoll (9) ECHRMM (g,,n), ... ,(gm,nh.An,(!-- ,.,)e.Am SJJe-

weHT \g 1 ,n) ... (gm,n)(h,m)E.An 1 TOCOJlOKJTIROCTb A= 
= {An , :1 d } oOpaayeT rpyrrnoJiyiD cMcTewy MeHrepa, .llJifl 

ROTOpol G = G A , i ~ = fn ' 
.lloKaaaTeJJ:bCTBO. IlycT:b A= {A.,, r:;: J } - rpynnoBaR cll-

c·rewa MeHrepa. ITpe:spaTHII BCHKoe a e: An ,ne:J B n -vecTHYD 1JynK-

nH~ G: -- C: A, noJJarafl, 

g I • • • 9 n 0 = ~ 0 1 • • • Q n Q) Cn 1 

r;zJ.e g., ...• gn c GA, a,, ... , an.: An T8KIIe, 'ITO O,"C"n = g, .... ,On'tn=9n' 

Tor.na A npeBpaTMTCR E rpynno:eyiD CHCTeuy ~YHK!lHH H8 IIHO'I:e

CTEe C'<A , npH'IIeV UA 6y,1J.eT OTHOCHT8JI:bHO A 38VRHyTNV. .llJJH 
BcRKMX ge:G 11 ,ae.An,nE.J Hweelll g•o-g ... go=[a' ... a'o)t,.=(a'oa)tn= 

'~ a'-cn•O'"C"n=O•Q\:n. r,lle a'E.An TBKOJ!j, 'ITO c:(tn=O 3TO 3Ha~MT, . . 
'ITO rpyrmy G ~ 100:1\HO OTO'I:.lleC'rl!I!Tb c c,1, Ill Tor~a ( 6), M (IO) 
onpe.neJrHJOT O.liMHS!tOBHe WYHKI\HII. l1o3TOIIJ nepBaH noJIOBHHa 

yTBepx.neH~H cnenyeT HB npe.nu.llyme~ Teope~o~H. 

O~paTHO, nycTh ~a.!IBHH rpynna 

H CHCT6l!B Xy!!RUKJ/1 f-fn, n E.J \1 }, 

Yli.DBJJeTBOpRIDT ycJJDE"~ (4). 

G , MHOJiteCTBC MH,lleKCOll J 
r.ne Bee 'fn ·. G n-• ~ c, 

0603HB'llUI An= { ( 9, n), g E.G} J/1 COTIOCT8Bil).l BCf!KV.ll! 

(g,,:-~), ... , (gm,n) e:A,.,,(h,m)E.Am qJOpMynol1 (S') "~JieYeJ!T Cg,,:-1 
••• (gm,n) (_h,m)E.An· Tor.na 2!JIR BCRKIIX (g,,r.), ... ,\g, -,\On• 

~ . 'T1 ), "' ' l h.' :n! E. A m ' 
1d 'K) .. A. M»ee" 

lq: i:i. (g,,n) [(h,,m) ··· (nK,f'"' 
_, ,'. .. 

'.""''"'! i 
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- (g,,n) ... (gm, n)(h,o[(h~'·h1), .•. ,(h~'·hK)Jf~· d,m)~ 

= (g,o [(g~' •g,), ... ,(g~'o gm)Jfm•h,o[(h~'.h 1), .. , ,(h·,',hK)Jf.•d,n). 

C .!(pyroll CTOpOHW, ecJJW 0603HB'IHT:b [(g",'•g 1), ... ,(g:'.g,)]fm = g' 
( ' h )-I ( i h ) h"1 _, _, ' h h _, h ltl YtJHTNJBT:b, 'ITO g,•g 0 1 • 9•'9' ,, =. ,•g' ·9. •g,•go c= I 0 .,, 

TO 
((g., n) ... (g,, n)(h,,m)) ... ((g, ,n) ... (g.,,n)(h.,m)) (d,K) = 

~, ( g 1 • g' • h" n) ... ( g • g' o h " , n) ( d, K) = 

= (g,•g'•h,•[(h",'oh,), ... , (h;' o hK)Jf.• d,n) · 

CJiellOBaTenm, Tox;~,ecno (I) BWTIOJJHH6TCf! I>! A={A.., ,ne.J} -
Ci>!CTella ltleHrepa. TOIJHO T8K ae, KaK B J(OHUe ~OK8S8TCJI:bCTB8 

TeopeMN 6, YOXHO npo~epBT:b, 'lTO A - rpyTITIOBBH CMCTeYa.Cne~-
CTB>Ie .1l0!CB3BHO. 

0Tc~~a cne~yeT Teopeua I M3 [3]. 

Tipe~nonoxHY B li.BJII>He~•eu Beane, 'ITO IMI>2 (IMl- uom

Hocn WHC'(ecna M ). ilycn S,. - c~tuueTpi>!tJeciCaH rpynna Bcex 

B38MYHO Oll;H03H31JHbiX npeo6pa30B8Hiltl ltlHOlteCTEa M , fm+< (C1 > 0) 

- HeKOTOpaH ilJMKCMpOB8HH8f! ¢YHKUHF M3 F m+' (S..,\, p£>3Y.1lbT8T 

npMueHeHMH KOTopo~ K a,, ••• , amES,.., o6oaHa•nn• qepes 

<a,, ••• , a.,>. Ey,I\eMBes,lle orrycKaT:r:. 3HaK ,, 
1

TaK tJTO~<J 1 ,".,Jm>= 
~: ll(o(o., ... , Omlfm+< ~JIR ECHKOI'O ().E:t>'. 'Iepe2 (O(~)e:.S.., OCi0-

3HBt:fi>!M TP8HCIT03HUMll 3JJelleHTOE "'· r) E '1 (eCJJJI lj-, = ~ • TC (c, ~ \ = 
= e - e)lMHI>!UB rpyTITIN S,.), (o\ ~ ¥) =(d.!:>' '"-I)· 

~-~--~ Bcer~a o;<c., .1 Clm""e{o.,o:.a,, .. ,o:.amJ-

,1!oKa3aTf'lJILCT~o. 06oaHatJHW c<.a,:~ ~'' o=i, ... ,m, TOrzta ltl3 

(5) cJJel!ye·r, t:fTO U( <C,, .,am>=Oi.<(o..~,), ... ,((;<rm)>,TaK KaK .llJJ!l 

ncex te:M, ty:{o:,,~, ... ,~m} IUiee:w j'(o:,~c)=t=te, L=i, ... ,m, ro 
MS (4), (5) c.rre:nyeT, <~To t<;"'~·'.· .,(ci.H>=t<e, ... ,e> ~e=t 

!lOS TOlly H6B03110li:HO, 'liTO ci- <;:;:,. ·, 0,.,> = cJ,< (<:~. ~,), ... ,(o:. ~ .,; >= t 
t ¢ {"",~I' · · · , \\ m l , M60 TOI',ll8 .llJ!R B38)!YH0 O,llH03H8 'lHOI'O 

npeo6p~30E8HitR <Co(~,), ... , (O.~mJ>cS., 61>1JJO 6u (j, <(0:.~ 1 ) , 

••••("'~..,.,)>=f=t<(ci-~,) .... ,(0.0m)>,HOO:..~! J!eJIIIa ~OK838H8. 

~eN M a __ 9. !Iycu o;<(o:.~,), ... ,;-" i'om)>=~'f"-,~E.{~·, .. ·,~m} 

nv~n K =" {; 1 ::;; L, "'m, ~ = r,} P. nvcn. b J = (a. ~ i), ecJJH 

;";::!\ 11 Lj ~' e, ecn~ e.{1: ... ,m}\K. Tor~aol.<bi·, .... bm>=p· 
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,. l3BTeJn;cTBo. EcJTM i e.K. 'l'O :~J ~~ fl ~~ ;)b ~- l~(d.rl : = ~. 
"' ' . J . I J 

11 Y.t ;¢K, TO BBI'IJlY ~dci ~'!'\~; I'!Meel! ~.h c(~e=\'>=~l<i-(li)-ilf3-, 
•.' l OTCID,!la CJJel(yeT 1 1.1ry•o \'><!'>'.~,;,, ,(r~, >c~<bp·",ll,,>, 

fi:u~ i\ r!.+~, TO ~<.("'~,1, ... , ("• ~,':" :£~, ii!HBtl(l Jl)Hi B:ifl~lll!HO 
'l:l {l;!' r)tp;oro npeo6pa30EBHMf! < (ct I'.)' ''-- (::!, E.S ,_, cll:lJ!O 6bl 

i,'\ .c:..f:: no '~- ·~ i!l, Hc:y~:oMy ·s < ~. '0,,-, > 

,I':- ~ ) , , ) 'l'• fl"'') > -=:;;d-. :]OI'Jii1Cll0 JHlr.ll/101 B, TBK :<cl11 '1illl -' 

~.::eM ·'.:~1-- \.}, a npl'i ~¥r-:. il!ll!CieN f'>('-"-l,. , .:.u<JAV''*'~ 
,,,_ :;r_)3Ji'CiKHO ~'( < ,,b,>~,d,=~< ,.,b 01 >,M )cRK KRK rJ.iJ 1 ~·'.\, .c;~;--

.. \ / 

't,. .) 

K " ,-~ , 8CJII'! j ¢. 1<._ , TO COI'J!BCHO JlCiilMC 8 iiOJi;) ·-

:!._ ~- :>,, neul.la jl0KB8BH8o 

11 ~ a IU. IT:yr.TL e!-<(d. ~~.) •. ,,(o.r,><l.-d., r'·{\),,. 
r t ~ ·, $'. .. ~ n., 

'"'1;' '""r"', 

1 . ' 
\h).L ::.: i~ ; . Ec;n:r i K i ·> ~ TO 

TCi~Rl'H~ <r 

" 
r 

q'{Q ~ < (' ' 

! L I< iKi' 
=· t(~r:·. 

1 
.. 

>:::: 

,•!., 

r..-:; rrtec~1'B~(ki'J' 
I 11 ecJi'fl 

(f• 

.-.; ..:..'\< :·~· ;t,; -:·. ~ '1 ;,; ''JJa\:.::u.:· npF~· 'fh~.fl.yi .. ~:; J:.~.~;~\Jf 

C: .'"t1 .I l~ 

M t~HRL~i c' (\1~) .. <w:5epeM , 

B'fu :acer·JiB ""':·~!NiCJ:tHO 

·F ~ 

M 

1:. a t*~~it\)' :J1 

v.._ <2, r: t} ;';),;t}. 

-~ 
;)... ;) ~ :<an ., ' 

flP!'l flG:'c X ;;Til -~n CO~JiPC HO iBi!~.:~·:,y.~ (J, c. ~-m ., 

:-:n,, ~':'"'~"> Ho~rrDM,y~<~')'"' h='> < 'I,, ).In~>. Hr; J C~e = 

:),_ ec.T!n J E >\ :\ b~ ' <l;k J•ul'mm1n t'C Jli': 

l:e&., ;3, i10J1Y"oJijM 'i tJTO i~ ·<. ::'(, liJE1 i~ <C~~·· ,.,.,> ~ ·~ . 
·~~._jy ~<aK ~c:~-:. d.. TI)Jlb¥.0 !rpW j '~ k\K 1'1 ~Cj=o TOJTbKO np11 

·ro B r:riOHX CJ!Y'l8f!X Ji81.lld8 }J,OK833HCi, 

--; M M a li. ilyC1'l} ci- 1 (iE-M, o\~~ It! nycT:b K,1.,;, K,;··~, 

$11RG1-!pOB2ll!ff1~ ;mne~r .. 06o:'IHB'lJUI a K = (o:. ~)' c,: c.~ e, 
.:; A 'Y' , 1<. i1j' e-n, ,;, , ,D,> =~. :'0r,11a ITP11l BCl!KOM 

;_, r~Me(n~ ~, · t .. ,; ":" :: 11.~ ~ )(, = :ct. ~1' ': M b: =· e} ec-
q 

- HJl'lll ''B:::_~ Tile p·iit,n:Brli.'H': 'f)Hl'll"lanr,JfO, ecJJII =<). 

,t)JTf:t£,~." ·;:::e:;rr:~Ol!rli:V ~ ,, 0CC3Ha•mu :. ·= · ;~e~-.;; .' i! 
( '· ,-"-.ur He;' :~ · -. ··:\j\\ Erex ~ = •,, , , en, TO 

TaR RBK Ba,ef~ ~l npz 
I ..J \,. ~ 

'(~.Meeu ·~ > '-""" ·::. ('Q l"'l''", 

1'0 no iJeMMe 8 lHICSM :?<Cl,_,.,Q,>~7r::<- BBH,ZJ;y 

Hl6 

·1 i 

'I 
I,' 

il 

l; 

'fOrO, 'q'fO "- <. CJ,,.,,, a,>~\),0: -\'J il <tl 1 ,., .. 1,..,> ~~,.. 
EBBBVHO onnoauaqHOe npeo6paaoBaemc, CnA~cBaTenLHG, ~ 
,, •. , -,, -= ()<.C,, ... ,am>='~-TO'!HO 'l'Bl-\ !\e i!OJ1J'Ilnlll C\(C,,- ,: .. 

~ TBK !I'Ht e~.bj~,cJ.Cj npll! BceX .i·--~, ... ,m, TO c>-<b,, :.~ 
-'- (':,_ ... ,C,>='!'· J\e)!ltilB IOR83BH8. 

J! e it 11 a 12. Tiycn ~~~.t,,t1 eM,u.4'\'> ~ eycTLK, ~,,c_: 
ueRoTopbl~qJ~nRcMpCYBBHHI~I\ 1/lHJleKc. Ol'iomJa'IBll Ci" -"' ( '-" ,1~ ) • :-

( 
' b ·. r ' -= r,,,h)BOi= ;=e,ecJHI :<'-~1, ... ,mJ Tornar.:a "-

~ .. ""' 1,., 

.,, a,.,>=-~ cJ!enyeT l.,<b., ... ,bm> h. 
,lloRaBaTeJILCTBC. Ecnll Y, = c, TO b ·, = s np~n Be ex , =-1 

-- 1.. J ., 
... ,m, YI y·•·Bcpl":ll.'''lV!e c.nenyeT '113 (lf). TipeJJJ!OJI011\!IIW, '<'i'f' 

EcJI!II Y1 , 
orr. ;;Tnepl!J:eHMe cnenyeT YI3 npe :nH.lJ,Y me~ 

::, ·= e 
0 

:neYMl:l, ecnYI 'JI(e 
jd~ ... ,ml\K· 

l . 1 

i,, 'i'O nt'icdRB'I'illi! c<~ (o\ 'I 1 

GorJJFO~"'" ~p«,1l:ltl.;'l:'cll JWMMe C~-<:C,, ... ,c,,·,_·,i'i. 
c-- ,'- K' 11, cornacHO newue 8 wwee~.t 

cnenoBaTeJlLHO, ~· < c, ,,.,Cr>~,:J, C{JrnucnL ;; 1-,ei~,K'!.JI!l.elit Jlt-'I!Me OTCl:1J18 cne;rrye't 

~,<b., ... ,bm·;.-=h, Jle111111;:: l(Oita38H8. 

~e-._~_!,_!:, ___ :-_3_- EciiW npM ReKoTopwr <:H.~~, a,,. ,0:-rE.S, 
JI!Jieel! e!- < Cl,,- , ':\ m > -f ':1-, '1'0 cymec'l'BY8'l' J..UI,n8l\C K, -. ~. ,; "'-· ,,-

'f8KOIA, tiTO ti.. <.t.,) .. ;;J,>=d.O~ Jll nTJM JlCFl'.li!X f,,L "- .. lil!il6-· 

e
" Y ..- C C , V T'"'"' ~ I v v \ ·', 9 :" f i ~· , ' v 
• Q 1 "" ~ } •• • , rn"'"" = 4 '2., t-J,V · •. ¥-. ·--:. 1 o 1 o 1. .' , l.o j '=. ) j ~ l , · · , '

1 

J ' ·· 

t_toKaBaTeJII>CTB2.! Ecn~n c\ < 01 ,, , ,':lm~"fC!., TO cornamw .ne:wwe 

8 cyllleCTBYJJT 1/lH,l\eKCN :, , i ;;, v <0; M T81tW3 , '-ITO o\ < 0 1 • • • • , 

Om-;.=ci-.O'c• TiycTb K=-t;,,O.<Ci,, ... ,D,Tl>~-'"'·"'cJ' 
Ecll11l \K \>I' '!'ll :;6o:1!lt'l'l11lU ti.Oj=!~. j=i, ... ,m-BBMllY r:"• 

MMeew r:f,. < o,, "l Cl m>="'< (;j. !>.),.' ',r,o.~,.) > R, I!'fl~MeHRR I K 1- 1 pas 
newwy 10, noJJy'lfiUI, r: ,,, 11 ll CJi:'f'!Be I K I,~ 1, tiTO cymecTBYfl'r 

K, l<;; K~m, o£lv1, C,, .,C,.,,f.S,., TBKliH~,, qTO i'<C,, ... ,c,..-, 

o C~=/>- c '!! lf.j -.p ~ C, r~p!tl \1 E. {1,, , r-.} \ K , 0603H3'1illl 

0
Cj=Oj' BBirlllY (5) ~~ueeM h•:,,, ., Crr-> .~"(<('So,),,., (¥5,.,)> 

CornacHo :rrewue 9 nony<;HI.Jl ·r,,::,,:r.:h, 11TD 1 r::s.), ... ,(Yo,)>"'~ b 
... ,b,.;>=SK, r.ne b.--,(18"),0\ ,-_,,c_f~,,.,rn , OTKYll8 C0lll9(H!O 

litl'l!'l!€ 12 CJHL1,(J'8'r )lOK<>i1lfi'3tH' :.· .:·dJ6p11i!':.• -p,. Jiel!M& ,ll0l\83Hm'L. 

- -~ ,,': ~ ~ '."" "": <'')', 

l . ' ) 
T e __ <?_ _ _£_ 2_ ~. -~1 -~ ~ ~. ~~: 

m·· 
~;It ;J ~ "f m J rne ;~ l:L:·.' ~!1 "'\ .') 

I 

c:ne:n,yiDIJI!IJ!!\il . ; ·~r:Jl8l:!li 
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.· ... 'l3!lT6JibCTBOo ECJTI'IJE.K 1 '1'0 ~~J=f~ i'i j=~(d.~j,=d>-, 
d~ -r.' :¢. K, TO BBI'!;ay ~4...: ~·l\~; l'llleeM :•.h~ ··\~B·=\'> 7"11\<>(>;). Ws-· 

l I OTCl!l)i8 CJie~yeT, 'l'J:'O ~<i·i.~,:;,, ,(o\i\.,,>,['><b 1 , ..• ,b",>· 

fa!' <i <~+~.TO ~<. ("' [;,), " , l~' :),.,;._ :£ 1~, ilH8tTe .l!Jrfl B3FH!l\lHC' 

'l:ll•:'''l'1'10ro npeo6pasoEmU!fl <(c< .. ~,),. ~m)>cS 0:51>JW 61!1 

-~ r, no -~. ·A t:J. <.I), 'b,,., :· 
(,}, "'- ~ : !!1! > =,;., GOI'.IIIlCHO Jte!.!Mfl iJ, T8K <m :r 'l [l¥i .: ''· 

:>;w ,,, ("- .• c>.. a npl'i J ¥ K ''!illt~eu ['I(<A n, :•.:,ltJ!\,y ci,'f• 

~03It!C:!HC ~(.:,_.,_,, . 1 brn>~c:-d..::::.~< ";bm>-)~- 1:BK t~BK l"J..O:_::_::~, t;G~ 

' 1>1 
o .. ·-,, eCJIM J ¢. fi, , TO COI'J1HC!i0 Jlt3MMe (1 iiOJl.)l ·~ 

.\ .? :). = ~. ilelll.l8 ;10K8SBH8 • 

,.. l.! a ID. n,yr.n ~<l'"i~•L ... ,(o. 

~, ;) {~ '~"~'nl _;:~r-~· Ec.Jn'! i K '';.. TO f!S YJ!GC~t·P,~IlU'}' 

;~ '>J, >. ; <.- .,~, "' T8RI1E' I q'J: 0 ~ < f.\ ' ->:;.· ;~ ecJFf1 
.:; :tl_ -~~- ! !_J < ;K! 

l (;l.. ~- . ~ ,),_ 11· 

) '-::. 1. 1 ~ ' ~ \_ ;, 'JJ.s.c;:tn np~: ·tt~n:':' .ht~:~&'le 

c\ h'1 J \) 

.,,F5epeM M ·~'8I\L 1:4 .1 (~~-1 ·-:J :· ~-; tn·u:~y 

a'to BCerAc .· "<4iJG:uw)~ K. E. n 
·~ 

,:J.. ,::: J ', ... r\an ·.~ y: 

npHi ac~·;x J 'f.'(J CO:"tJH\C.HO i. '::; .! fUi;~:f(:~M ,y, ' '-·· I, m -~ 

::rt " . ~ "'I""' )• 'loaTOMy ~ < ( 11,::-·:.r-...:..:·,;,, .. ,Lm:,..,j{u ~~CK =. 
, • c·•" et'.'l\1 ~ >: K'· ,., II I;;('Jl.K J '{it<. .i \!Yf'.i'blRH i1 

F!'.~i , .. , 8, i10J1]'ill!M, tJT(: c;, < 
'1"\ >· -"":.- ). \1JJL1 f' < c • .., ' . ) '"I"'\> -" 

.~· '{8K p:,==<:l- T'lJlblW npv. ,)"-i<.\K PI ['iC)=~ TOJibRO Tipl'l 
PG B =cfiOl-lX C.ll'J'!Hlf!X Jl8i!lol8 ,!IOR838Ha. 

;.; l.l M i.l II. nycTh "'' IH M, "* ~ H nycn K,!"' K{"•~ 
u·f{o·i;cpb!tJ--·q;ilicH''P .. oi,<~lm•M :ml(eRc. o6oaHal!'MY a"= (o:.~\, c: .~e, 

,, ·r··· t<. Gyc'i'b :},, ,,a,>~~.~Orl(a rrpTI!BCffROM 

·-
\'IMCA;.~ c.· . ... ::'l(FO b"=:"' Ill b: =e., ec-
~ c " " ' i 

'l:!.~:_, ,; TxJep'irt.il,eHhe 't}J\IlJ.\\H!n,HO, 6CJ1H i =~ 0. HJUI 

·~_Cr3T~ikf.~" ~;enrr;.~!O!E:li'!il -4: "~ OC:C3H8tHU4 :i< ·-~, :~()'., '5, H 

"'. f'\nr HB'·' ~~ 

~t~e€M r~ "' .-:: ~ <t "' 
-~- 1 ~ rc no .1J8MM8 2 

Hl6 

;T\ .. H1 'RC6X .~ = 1• • :· :Tl ~ TO 

TBK RBK ~CJE~~ ~1 npM 
:111861! ~<Q, 1 ••• ,0,.,>=·:i. BBI'i;zJ;y 

TOro, 'll'TO o~. <. o,, ... ,a.,>~\).<>' -1'> l'l <t.l 1 , ... ,'1m>t.'l,., 

msaMMRO O!HOSuaqaoe npeo6pasoBaBmr. Cne~oBaTBRhH(, 
,.,.,,·,: .. =f':><C,, ,,rJ"'>=:~.'J'O'lHO T8K 'IJ.B ilOlTJ"ll'HI! Ci(C 1 ,. ,,_,., 

~ TBK WH\ c<.bj=CiCj np!ll BCBX j ~ i, ... ,m, TO e>.<b, •'{' 

-·' <·:, .,Cm>='!'· Jie).U.IB ll.ORB38H8. 

~ .. !. .. ~~-J~..: ITycTD tl.,~.t.,he: M, tJ,* !'> ~ rrJCTL K, ~"'' ~ 
H8KOT0phl~ i{JHRCMpOMHHN~ MHll.8RC. 0f'i03H8tHlM Ci,., ·-= ( rJ., 'i. 

:: ( ~·,,h) 1tl Oj = bj = e' BCJHI J ,, {1,.' .,m} \ '". Tor.llB >Hl 

.,., QIT'>~-~ CJTe]lJ8T ~~<b.,,.,,bm>=h· 

]JoRa3aTeJI:OCTBO. EcJTM ¥, = (., TO b: = s np>~ Bcex J. "" 1. 
-··- 1.. J 

... ,r~, Til y'l'aeo:<::1PHPie c:nel),yeT 1113 (4). ITpe.nno:nOJKMM, q•ro 

Ecm'l Y1 , TO yTBBPl!tl'BHHe CJI8,1lJ8T M3 npe.!!Hll.Y!'l!B~ 

JrevMu, ecmi lil:e 1~1-,·j., Too6::~3!1a::nna cl(:..-_(o\)'·.', c~~.:;e; 

je.{", .... m}\ K· C:OI'J!RCF:'J l1)1<'::1,hU;;~.:;:t:l JWMI>!8 o-.:: C,,.,.,c..,,·,.~t' 

CJIB,Z\OBBT8Jl:&HO, ! , ,._ 2. c.,.. · ... t. v. cornacHo newue 8 lillie eM 

c• <. C, , ... , C,>=ol). ('(>f'JIUCHl iql<cJJ.K''.J'll8~ Jie:!!Me OTCK';i'lfl CJle~yWt 

~~ < b,, ... ,b,.,;>- = h· Jleuu:J .~oHa3aHa. 

J! e Ill M ll 5. ECJiil !!pi! HeROTOp!rr Ci €. ~~, d, ,. , 0 rr E. S, 
Muem.! ---u:~<a,,~-~ ;:;~ > 4 o.., TO cymecuyeT :mr,neJ<e K, ' ~. ,; ~ rr. 

'1'8KO~, '!'TO c;,J, <.t.,, ... ,O,.,>=ci,OK II! npH BCfli':J/lX t•,l'" !0 v,. iliiiiC-

eM e-, <C., ... ,c,.">,=Yt. r.lle -:~"~ ry, ttl, c:=e, J·E{i, ... ,:-r·r'- ~ 
' . -

.1{0K838TCJI:&CT.BO~ Ee:nlll C\ < 0 1 , ... , Om-,40\, TO COI'JI3CHO .lle!WMe 

8 CyllleC'l'BJilT lllH,ll8RCI:l ~, ~ .; v ~ m TB101le , ~TO 0.. < Cl 1 • • • • , 

Om-;.= QI..O~· ITycTb K ={i.,O.<Cl,, ... ,crn> =•:>.o;,}· 

Ec.l!l'l JKI>\, Hi 260HHcFHUI!:l.Oj=ii 1 j=t, ... ,rr..BFII.ltY (';'· 

liMe ell r:J,. < a.,' .. ' a m>=d-.< (o.jl.)' .. ',',,;.~,.)). 1'1, rrp:~~MeHflf! I K 1- 1 pas 

JJeuu,y 10, noJJy<JMV, KY' 1il 1l cJiy'lae I K i -~" 1, liTO cyll!ec'!'Bye'l' 

K, i~ K~m, 'tE.!vi, C, ,,C_ry1 £S,.., T3RII!e,, 'lTO i'<C,, ... ,C,.,:.,, 

lC~*-t !II tCj J. t\;, i!plli '1e {1, ... ,~-} \ K · 060BH8"1i'!ll 
Fj=O~· BllH;lly (5) IIIUCP.A' ~< ,,L'' Cm> ='i<(~o,), ... ,(y&m)> 

CornacHo Jie:wve 9 noJiy<liW ·.~'- ::cvr,, 11'1'0 • (Hi,), ... ,('/ 5,.,)> ~ ~· b 
... ,b..,>=bK, r.ue b,=(18,;.~·1 .,,J~, ... ,rn ·•, OTKYl\8 conm~Hu 
lleu:~~e I2 cJJe.ZJ,yeT .llORa:JHX'~f.~' .·· .'·i'aepl!.!!i:;. ·'J, .lleMII& .l!O!iil<HHm. 

T 11:1 Q_.L ·-~~ ~- J! -· ~ '-~r-. •~: 
\~m 1 f'"lfiA .-:· r~'<f'Pi I; 

• » ~ ' l ~ j; -4'""" d .. ' ...:,...:--- '1 

o6pa3ov; 
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(o., ... ,Om1i:"=e 

(O,, ... ,Om)'\'~=CK, ~~K,;m 

]lJIH :BCHKHX 01 , ..• , 0 m £3 _, · 

.liOK838TeJJbCTBO. llpe.nnOJIOliMU, 'ITO e!-€.1'-1, o,, ... ,OmE:SM T8KHe, 

'IJTO c:J. < O, , ... ,Om> 9= (:).. Jl.'lR ;l!OK838Te1JbC'l'B8 TeopeUbl ;l!OCT8TO'IJ-

HO UOK838Tb, llTO cymecTByeT K1 I~ K ~ m T8KOi1,'lTO ~< b;, 

•••• bml = ~bK nplrl llCHKHX ~~M, b,, ... ,bmcSM' 0603H8llllll 

i'!lbj=~j, j=1, .. ,:n, Torna BBH:zlY (5) Hueell ~<b,, .. ,bm > = 
= ~ < ( ~ ~~), ... , U'> !!>m) >; cne.no:saTeJibHO, .nocTaTOllHO .llORe

aan, llTO .ll]!H BCHKHX ~, ~~ 1 •• ·, ~.,E. M ~ < ( ~ ~ ,) 1 •• ·, (~ ~ m.) = ~ K • 

CornacHo neuue 13 cymec'l'ByeT «., 1.::; K. ,; m '!'BROil, ll'l'O 

t:J. .:.a,,.·. ,Om-:>=oi.OK H npH :BCHKHX l1,h eM MUeeM 

Cm> =h,rne c <:=- ('6,,h) H Cj=e,jE.{I, ... ,m}\K. EcJJH 

3TMU Teopeua ;D,OK838H8, llO~>TOUy npe]lnOJJOlKHM, lJTO 

t~<C4, ••• , 

ITI = I, 
m:·1. 

TO 

!IOK8lKeM, ll'l'O eCJJH ~ <. (~ ~,·), .•• , ( ~ ~ m] > = r~· '" ) TO ':>' ,.~ ~~ · 
Ilpe;n;nOJJOJKI'IU, llTO p' 4,. PJK · TaK K8K P,' 1' !? , TO corJlflCHO 

neuwe I3 cyme:::~:syeT' l, i .:s l -.:s m TaKo:;, q~o ?><: ~~.'), •• ~, 
\p~,.,'1> =~(~.~~)~~e~'~' J/1 !!pill 'BCHR,HX 1\,,he.M l!U'oell. '!',<r;, 

1 . ; ""'e o' (·t >/ \ .-. r. e eCJ!" ~ .J I • "" • ' C m .> = 0 I l .,~, f-\ "'e = \ IJ I l Q)) aJ >.J j = ' ~ ~Ill .; e 1 , ' " "" " ' 
m}\L.TaK KSK ~e=i'l 1 1 ~~,-p, TO«.=/=-~- BNCiepel! ~~ Y. 1 ,t1 (." Ni-

ln'Ie, liTO t 1"' 'I~*~~ '*' ~, (llllH.liY i M I > l STO JJc~r.na . B03Y01!-

HO) l'l 0603H8'1JHII ::0'~ =CK,c'~=C'e H B~"""'• eCJlH J>S-)1, . , 
1 { ~ 1\ \ .l mJ \ 1<~L t· TaR KaK 't 1 c; = i 1 Cj, ,.,~t,c: npH :acex j ,j, ... , 

J r.~ 11 .J \ J ~ 11 II 1 .' 

'1'1, TO no (::>) ZlleeM ft<C,,. •="t<C,, ... ,Cm> 1 l,<C,, ... ,C,..">='l<C., ... ,C.,>· 

Ho TaK KaK itcje{~ •. ~d np-w Jlcex )=1,1, ... ,m 1r1 ¥,<c,, ... , 
C m > = 'tt, TO BBB.llY JieUMii 8 HUeeM t t < C,, ..• , Cm>=~1, HHa

lJe, {t<C,, ... ,Cm>=h=l•<c,, ... ,Cm>,HO 't•+h· To'IHO T8K 

lite noJiy'IHM, lJ'l'O 0, <' C;, ... , C'm > = ¥1 , CJie,liOBBTeJJI>HO, ~ t < C ~ , 

•••, c'~ > = '(, = 1>< c': 1 ... , c::,>,llTO npOTHBOpelJHT C 1t ,- '(~. 

3TH» .noKaaaHo, llTO ~<l~l~,), ... ,(~~m)>E.{~~~K}. Ec-

JJltl \~ K = ~ , TO yTBeps.ZJ:eHHe ;nOK838HO 9 no3TOVY npe]lnOJJO:&Hll, llTO 

~d= ~· Tiyc'l'b S- 'IJio!CJ!O TeX ~l> j =1, ... \11 1 KOTOpble paBHbl ~11.· !IpM

WeHHM l'lH.llYKUHm no ~· 

llycn s=1. OCioanaqMu dK=(~, pK), dj=e,je{1, ... ,m}\K· 
Cor.JIBCHO onpe:n;eJJeHHll K l!UeeM ~ ~ < d 1, ... , dm> = ~, HO T8K K8K 

~K*~i np-w JorK, ~K*~· To ~~dj=~K(~.ril np111 :scex j=i, 

... ,m, cne.no:saTeJJI>HO, ~K < ( ~~ ~,), ... , (~, ~m)">=~~<<d,, ... , dm> =~· 
TIOSTOUY ~ < (~, ~,), ... ,(~~~m)>4~ H OCTBeTCH TOJJI>KO B03110l!HOCTD 

108 

I'><(~'~.), ... , ( ~, ~m )> = ~·, qeu yTBep•.nenHe :s cJJytJae s ~ 1 

.ll0K838HO. 

ilyCTh 5> 1 l! yTBepx,lleHMe Jl!8 Jl0KB38HO BO BCeX CJ!y-

'18HX, KOP.l{a 'IHCJJO paBHbiX h 3JielleHT ~ j , J =1 , ... , m MeH:bWe 

5 • Bb16MpaeM ~. 1 ~ iJ ~m TaKoli, 'ITO L * K, h~ ~. H YEH 

T8KOl'l, 'ITO 't*~, '6*~K· 0603H8lli!M 9 1=\~,~),gj=(~.fjl,J€{' .. ,m)\L. 
TaK KaK ~ 't ~ K , TO no npe:n:noJJOl!eHI'IIl I'IH:D.YKUWH 1~ < g, , ••• , 

o rr ' I ' ' · { ]\' '1' . il. 9m>,J'•:· llYCTD ~-=~~1~~1.9j=9j•JE: 1,, ... ,rn :· >8R l\'8K !"9j = 
= ~gj np1r1 ncex J~".1, ... ,m, TO ~<9~, ... ,jm>=~<g,,. .. ,gm>~~~~' 
CJJe;l!Oll8T8Jil>l!O, p~ < d; 1 ... ,d~> * ~K, M TaR KSK ~'• g. € f ~' f",.} 

. r., d' rl' " H .. .J ~, . ( . rrpi! Bcex j ', ... ,rn, TO 1 •< 1 , ... ,vm >~t ... ol_.,gj=,'•~.~f~~ p,l'l,' 
npH Bcex jc=\, ... ,m, cne.noBaTeJJbHO,~•<(~~··), ... ,(;>~m)>=ro.<g;, 
... ,g~> ·~ ~. TI03TOMY ~<(~~~), ... ,(~~m)>"/•p 1'1 OCTaeTCR 

TOJJDKO B03MOllHocn !' < l~~ ,) , .. ,(r ~m)> =~.- Teopeua noRa3aHa. 

Haao11eM rpynnolly!O CHCTewy MeHrepl:l A , {An_"''.:) tJH'<-· 

\ll'lll H8 UH<·II:eCTBe iv1 C J/1 II M_ 6 T p II q 6 .: K 0 ~1, 8C.i::J·1 C•JilOl>-

;••;o rpynna npeo6pa30BBHI4M GA CMCT8Mhl A, - CM111li8Tpli'1CC'OH1 

f''.i >' 'Ia 5M ECeX 1!38MMHO O;l!H03Hf.l'll-H:lX •meo0pa30ll8H"~ ),1'-lCJKe

·-'l'Jl,·: lv1 • VIs onpe.l{e.JieHI'If! Jll H3 ne~tu~> 3 cJJeZI.'reT, 'ITO ~:em11 A -
·;niiJ!eTpK'IecRaR rpynno:BaR cecTella ¢:fHKU!Hl IIH<:r~ .'<':!\1 M, 

"•.: '" BCer.na 3811KHyTa ;l!JJH A • 

Cne.nc'l'BMe 15. BcRK&fl c:ruutfl'!'l'll'lecw:~H rr.·y::;-rcaaf! cH-

c·reua MeHrepa A= {A,, n E.~} QJHKI.UUI Ha MHO;Kecne I M !>2Mo-

~f'l' 6bl~'"' aanaHa npM nouomM cl'!uue'l'pH'IecKoi1 rpynnbl :.._,. , MHO

:J.eC'I''!lB YJH).J.eKCOB J H UHOll!eCT:Ba H1:lTypaJJI>HbiX llVJCCJ! (K~, n sJ 
; 

'·'S ~<,.,,: n 1, ecJJI'I ,1\JJH BC!!KHX "',, ... ,•:~.~ E.MJ':iE.I',,.,, nd nono-

'I:K'l'b >:/..1 · c<;J = c;,r,, .. • C'l.nKCl =lj,nKO CJ, 

llo_15_aaaTe.llbCTBO. TipH .noKaaaTeJn.cTBe TeopeMbl 6 yKaaaHo, 

'!'TO eCJll~ A- rpynnOBfJR CHCTeMa <lJyHKUMH Ha MH0][6CT:Be M Iii >1 

38MKHYTO OTHOCHTeJJLHO A , TO 1lJIH BCHKHX o.,, ... o.,E.M, O€.A",nc:oJ 
HUeeM . .,.,.,,,.;,a=d.,•(g,, ... ,g,_,)f:oa, r,11,e g., ... ,gn_,eGA 
T8K14e, '1TO t~.,•g,=CI.l, ... ,c/.,•9n-1=ci.n. TaK KSK .l{JlH CHMMeTpHlle-

- A 
CKO~ rpynno:sol.t CI'ICTeMY G A·= 'S M l! f n E. Fn ( s M l ' TO 

f
l\ ' n n l n E. l 'f•, · · · 1 'fn J COI'JJ8GHO npe.l{bl.llYJnel.t TeOpewe. 

f A ,on ( · " - -
n = i o, TO ci.; ... CI."Q =0.,• g;, ... ,g,_<)f": ~ <:J.,oe•0=0'-.'0, 

ECJJM 

ecJJM xe 

f
A ID n i ( \ n _ · _ . _ 
n= \K> ~K.;:r\ TOci. 1•,g,, ... ,g,.,1'f••Q=Ci- 1ogKoQ--O.K+'·oCj, 

Cne.l{CTBHe .noKaaaHo. 
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~~ .Henno 

Group-like Menger Systems 

S u m m a r y 

Menger systems and Menger systems cf functions without 
non-trivlal oneside ideals, called group-lilce, are de-

scribed in ter.rns of some group an.d system of functions on 
that group. 
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