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B B E 1I E H li E 

BI. Onpe,Z!eJieHHe 

!Iycu A . .11 B - HenycTbre l.lHOlK6CTBa 1'1 lA - cBooo,I\Haii nonyrpyn- • 
_na, nopolK.l{eHHaJI MHOJKeCTBOM A • OTo6pa~ea.11e f : Z.A- fl aasu-
:aaeTcfl MamHHoii. OTaowea.11e m f . 'aa l:.A . onpe,1.lenneTcfl ,1.\Jifl :acex 
c(.,j3 € lA .11 ri•5j3 . TOr,1.la .11 TOJI:&KO TOr.zta,Kor.zta 
j(~cl.b)= H!JHi) .ztJifl :acex 3,'6 € (ZA-) 1• = f n:anneicn 
KOHrpyaHI.U!eit c co~tpaiUeHHflM>l, a tlJaKTop-nonyrpynna l A /.1 
nonyrpynnon c coKE_aiUeH>~HLm. I. AI:! · aash!:aaeTcn nonyrpynno.U · 
MaW>lH!l f >l 060SHatraeT~fl £S • 0Ha ll30!.10pqlHa !.IHOlK6CTBy COCTOflH>lil 
llp>!B6,1.l6HHOit ,ll>lHa!.l>ltrecKoil C>ICT6!.1h! C ,llllCKpeTHh!M ,ll6HCTB.I1eM, 0,1.\HO .11· 

TOJI:&KO 0,1.\HO >IS COCTOflH.11H KOTOpOil COOTB6TCTByeT.OT06palK6H>liD 
5: r.A- (I) . 
B2. 3aMetraHHe 

· liSB6CTHO, tlTO 6CJI.I1 KalK,llh!ll BXO,ll H6KOTOporo aBTOMaTa ll6pMlTMpy-
6T ero cocToflHHH, To nonyrpynna aToro aBToMaTa ecT:r, rpynna I /, m.m. . . 

Bonee TOtlHO HM66T MCCTO CJI6.ztYIDIU66 YTB6PlK.I\6HHe. 
B3. YT:aepllt,Z!6HHe 

!Iycu J: F.. A- B - MawHHa >1 nycn 

M(5) = ( l.A, B, I tL(ol)/ol e Z:AJ, il~. a~) 
1,1.11HHMaJI:&HllH llpHB6,ll6HHh!H aBT OM aT, peaJIH3YJ)DtHI ~ , r.zte 

L: rA-+ FL ( ( I. A)i) 6CT:& JieBoe peryJIHpHoe npe.ztCTaBJI6HHe CB060,1.\Hdl 
nonyrpynnu [.A . !Iycu .ztJifl KalK.ztoro eX E: LA. cyiUecT:aye_T ~enoe 
trHcno n) 0 , TaKoe ,ttro f L(<X") = f . , H ecnH 
t L ( <X rn) .,. f .ztJIH .ztpyroro ~en oro trHcna m > 0 , ro m ~ n • 

3 



I 

i 

Tor~a nonyrpynna JS eCT~ rpynna, HBHHD~aHCH 06~e~HHeHHeY 
:scex UHKHHttecKnx rpynn Koaeqgoro nopa~Ka, nopoz~aewux aneweaTaYH 
r1. e. lA . 

J{OKaaaTem>CTBO 

Knacc SKBHBaneHTHOCTH no mod. = :f , co~epza.nuii1 J: £ 1:. A , 
o6oaaattaeu [.f>l:t . IlonyrpynnoBaH CTPYKTypa Ha L.~l•i= fS 
nopol!~aeTcH aaKoaou [ot.]5 5- • [p]•§ = [o£)3]a-f. Tor~a. 
no onpe~enean11, ~HH Kal!~oro rJ. £ LA cy~ecT:syeT nocne~o:saTeni>Hocn 
na aenepeceKall~nxca Knacco:s 

Gd. = [ rJ.]: 5 l [ ol 2 
] • f ' · ; · ' [ ol n ] s 5. 

aneueHT& KOTOPOH 06paayDT KOYYyTaTHBHyll UHKHHtteCKYil rpynny C HOp-
MaHI>HHY aneueHTOY (<i"]55 • TaKJEe no onpe~enean11 ¢ E (ot"J: §. 
OCll'>e~HHeaue G =r~.'tr.AGr:l. - ecu rpynna c aopuani>H&Y am3:ueHTOY 
[¢]af , KoTopu~ npHH~nelltHT :scew Got., (j. 6 f. A H KOTop&it 
coBna~aeT ci [ o£ .. at.]. 5 , r~e L oe. - nopa~oK UHKHHttecKolt rpynnu 
Get • Otte:su~ao, G • f S • 

B4. 3auettaHHe 

IlOCKOHI>Ky 06~e~HHeHHe UHK11HtteCKHX rpynn co~eplltHT COClCTBeHHHe 
no~rpynnu, TO oao He a:snHeTcH UIIIKHHttecKolt rpynnolt. PaccuoTpeHHaH 
rpynna G KOMMyTaTHBHa H Kal!t~aH ee no~rpynna' Gac. I oi. €. r A . 
KOYYyTaTHBHa. Cne~oBaTeni>Ho, Kax~aa no~rpynna GQC. rpynn& G 
HBnHeTca aopwani>HuY ]leJIHTimeY :s G • ·li TaK KaK GO( , of. £. r. A 
He co,11epuT co6cneaaux no~rpynn, TO Kal!JiaH Get , of. £ I.. A npoc-
Ta. 

B ]leKOYll03HUHOHHOlt TeOpHH aBTOI.IaT~B (H KOHeqgNx llOJiyrpynn) 
K.KpoHa H J{x.Poy]lsa / 4/,/S/,/6/ HeTpiiiBHaJII>HHe npocT&e rpynn&1 ]le
HH~e nonyrpynny . fS 1 HBJIHilTCfl O~HOBpeMeHHO MHOl!eCTBai.IH BX0-
,110:81 COCTOflHHlt Ill BUXOJIOB ]~Jill "rpynno:sux aKKYMYJIHTOpOB 11 1 H3 KOTOpUX 
YOEHO CHHTeaHpoBaTI> £: I. A- ~.. , KaK KounoaHUHIO Clea UHKJxo~ •. 

liccne]lyeM Bonpoc 0 TO!.I 1 UpH KaKHX HeOClXO~HYUXH jllOCTaTOtiHUX 
YC.liOBHliX nonyrpynna £ s uarimau. f odna]laeT rpynnoBOlt CTPYKTypolt. 

B nep:son ttacTH pa6oTu ~oKaa&BaeTcH, ttTo ecna nonyrpynna §S 
uamnau. f 'onpe]lemreTcfl cornacao BI,· TO 55 6y,11eT rpynnoil Tor,11a .a. 
T01II>KO Tor~a·,. Kor~a LA a·a~eneaa rpynnoBolt; CTPYKTypolt npH nouo:.. 
~ll onpe~enfllll!lHX COOTHOmeHHii B YHOl!eCTBelA • • . · '; · .. 
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Bo BTOpolt ttaCTll i Uplf pemeHHH aa~aTJH 0 HaXOllt]leHHH He06XOJil!M1lX 
111 ~ocTaTOTJH1lX ycno:sllllt,lfcnoni>ayeTcR OJIHa TeopeMa Kpyaao /7/.na~oJite-
Hlfe nocTpoeao no lWIIII<M?OpJIY 111 IlpecT~>Hy /B/. .· · . 

I. CTpyltTypu MHO;!teCTBa BXO.l!HHX :so3lleticTBHil n iioJiyrpynnu 
uam:HH& 5: Z:.A- B · 

. I. I. Onpe;genea:11e 

IlycTI> A,~ -aenycTue !.lHOiiteCTBa. F (A, B) . ecu MHOliteCTBo 
De ex · OT06paJiteHl<li! A :s B . ECJI:H A= .B , To F (A 

1 
A) oo oaaa

ttaeM ttepea F( A) . FL (A) eCTI> nonyrpynna lia MHOllteCTBe F (A) 
C KOMll03:11U110HHUM 3SKOHOM (fo~)(a.) = £-[$](a.)] Jlllfl · 

Bcex § 1 9 G F (A) :11 :scex 0. 6 A ; Jle:suM ·perynnpnuu 
npe~cTaBJieHl<leu L nonyrpyrinu' I. A Haau:saeTca OToopat.wHl<le 

L: I.A ~ .FL [ ( lA)1], 
1 onpe~eJieHaoe cne;~~yDillHM oopaaoM =· ~JIH a. ~ [.A :11 d. , e ( r A) 

L(oc)(q£') = d.· d.'= (ot,ac:') 

Ill 

L (ot.)( 1) = (;/. 

Re:soe peryJIHpHoe npe~cTa:sJiea:He rpynnoa~oB HBJIHeTCfl MOHOMOPWI13MOM 
(l:l~rOMOMOPWI13MOM), 
I.2. TeopeMa 

llonyrpynna f S = [A 1:: f l1Mt.JeT rpynnoByiO CTPYKTypy Tor;~~a :11 
TOJII>Ko T0r,11a, Kor~a LA H~eJieaa onpe~enHIOil!:HMH cooTaorueH:HHM:11 
rpynnu. 

ijoKasaTeni>cT:so· 
1 

EcJin (Z:A) - rpynna, To~nMeH B ml~Y, 4To hOLJnosHlU1H ;~~Byx 
aJieueHTOB [oe.J:f 1 [.fo]s5 noJiyrpynnu L.A j

5 
i pa:saa 

[ol]ai · (_.e]s~ = [cifo]=i· ; ol.,f' £ (rA)~ 
flOJiyllaeM B&llOHHeHlle 

llycu JIJIH :scex 

[gJ::!5 E. [A lat 

ueooxo~l!Moro ycnoB:HH TeopeMu. · 

[ot]=-5 , rpJ!!! E rAI=t 
TaKoit, tiTO 

[~]:i. [~J=t = (o!¥]=5 = ~].5 

5 

cy~ecT:syeT 
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. Ilo onpe,ZJ;eJieHHIO KOHrpySHIUIH a! .£ llOJiytJaeY 

. HP'f~) = HJ_,&J) 
.ZJ;JIH Bcex J, ~ E (lA)1 . 

IIocJie,ZJ;aee paBeHCTBO MOlltHO aanncaTI> 
1 fL(J~~)(~J= fL(J,b){~); J,l E{lA) ) 

H llOCKOJII>KY· OHO B!lllOJIH!leTCll ,ZJ;JIH Bcex ~I~ e (ZA )1 

paBeHCTBO OT06pallteHHH 

tLCfol8) = 1-L(JJ>) 
f l (J > LC dj} ,.. f U J > L ye») 

H 

Uo£3) = L (}> 

, nonytJaeM 

0To6pallteHHe l. 'eCTl> MOHOMOpqJH3M 11 1 CJie,ZJ;OBaTeJxi>H0 1 rij =P, 
TaKHM o6paaoM, MN .ZJ;OKaaanH, 'ITO nonyrpynna Z:~ npocTa· cnpaBa. 
AaanorH'lHO MOlltHO noRaaaTI>, 'ITO oaa npocra H cneBa H,cne~oBaTeni>ao, 

11MeeT H rpynnOBOH aaKOH KOMll03HUHH. 

I .3. 3auetJaHHe 

IlyCTl> Ha r A onpe,ZJ;eJieHO OTHoweHHe E f : 11,ZJ;Jlll npoH3BOJII>HWC 
d.1J.I E l.A, d.a,fi(mod. Ei) TOr,ZJ;a H TOJII>KO TOr,ZJ;a, Kor,ZJ;a . 
HizoC) = Hf(J!I) .ZJ;JIH Bcex t e (IA)t "· Et - ecu neBaH 

KoarpyaHUHH H • f s; E f. EcJIH B ycnoBHH Teopeuu I .2 · aauemiu 
• 5 aa E f , To .ZJ;OCTaTO'lHaH tJacn YTBepx,ZJ;eHHH He 6y.ZJ;eT Bep-

aon. ,llellcTBHTeJII>Ho, ecJIH [cX]ei-· [t]ei • [,&)Es-, 
TO B!lllOJIHlleTCll TOJII>KO 

tL(J)(ol~) = fl.{J)(p) I 

a STO He;l!OCTBTO'IHO ,ZJ;JIH B!lllOJIHeHHH paBeHCTBa cJ.g =A . B HHTepn
peTBUHH ,ZJ;JIH aBTOMaToB aTo oaHatJaeT, 'ITO paBeHCTBO Bwco:ztoB f{Joli). 
H . HJ/>) ae paBaocHJII>HO aRBHBaJieHTHocTH (aepaaJIH'IHMOCTH) coc-
TOHHHtt fl.(Jdc}') H fL(j_,&) 

ECJI!tl Mli onpe,ZJ;eJIHY HB [A npaByJO KOHrpyaHUHIO Qf: 11.ZJ;JIH BCei 
(;i.~E 'l.A, d.•)! (morJ. Qf) TOr,ZJ;a H TOJII>RO TOr,ZJ;a, ROr,ZJ;a 

j- (o{'t) = f (,6l) ,ZJ;Jlll BCeX 1z E. (LA) 1 11
1 TO ,ZJ;OCTBTO'IHOe 

yCJIOBHe TeopeM!l I.2 BOOO~e HueeT YeCT0 1 HO TOJil>KO ;l!JIH BBTOMBTOB 
116e·a npe:ztHCTOpHH 11 , 
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!.4. YTBeplltp;eaHe 

. . ~ 

. KoarpyaHUHll !! f nopOX,ZJ;B6TCll COOTHOllleHHeM \ o t aa. rA • 
r.ie t : Z:A :.... B • 
,llORaaaTeJibCTBO 

,llJIH REillt,ZJ;oro Bf: B . onpe:ztenHeY f-1(6)-{olelA/Hot)• f>}. 
KounoaHI.tHJO f_.o f : l A-+ I. A uoxao paccMaTpHBBTI> KaR OTHomeHHe 
HB LA • 0tJeBH,ZJ;H0 1 a_:p (mof t·'oi) TOr,ZJ;a H TOJI:&KO Tor.na~ 
Kor.na H ol) = Hp lOTHomeaHe ! o f HBJilleTCH OTHomeHHeY aRBHBaneHTHO - · 
CTH Ha LA • HeTpy,ZJ;HO BH;lleTI>, 'ITO 1: T eCTl> TpaHaHTl!BHOe 3BY!lRBHHe 
£-to ~ 1 TO eCT:& 

ef = u (i~l,.i)"= (f-~nu[cf·~·f)o(f-'of)]u ... 
· n•t · 

I .5. 3aMetJaaue ' 

UKRJIH'leCRHe rpynnu, paccYoTpeaaue.B YTBepllt:zteHHH B.3 1 HJIJIJOCT-
PHPYDT o.nHH Ha cnoc66oB aa,ZJ;eneanH ( ZA} f rpynnoBoii cTpyRTypoll · 
npH llOYO~ onpe.neJIHIO~HX COOTHOmeHHll. Ero YOlltHO CBeCTH R CJie,ZJ;yJO-. 
~euy nocTpoeH»IO. Ilycn A= A'uA" ,IA'I-IA"I . (A' H A" 
- paBaowo~au) H A'n A"= ¢ . IIycTI> 'l: A'4 A"- \lJHKcHpoBaaaoe 
CJOpeRTHBHOe H HH:DeKTHBHOe OT06paxeH~e • IlOJIOlltHLI o! 0.

1 
• 0.

1 a!' c 1 
;l!JIH Be ex a.' E A I ~ a." e A II •. Tor,ZJ;a ( rA} t npeBpauiaeTCH B' 

rpynny. B 6onee 06l!leY cnytJae onpe:zteJIHJOT aa {I. (A'uA")) 1 OTHO..;. 
meaue 

Po:::: { (a.'o.", c1) I a.'(: A'} u {(a." a.', HI a.' E A'} 
>-

. 'I H CTpOHT KOHrpyaHUHJO 9 1 nopOllt,ZJ;eHHYIO 9o • Tor.zta (LA) 9 eCT:& 
rpynna 1 aaa&BaeYaH cBo6o.naoii. · • 

2. EHJiaTeoaJII>HaH SRBHBaJieHTHOCTI> '~{~I Ha r A . 
H 14BillHHI>I f: 'l:.A-+ B c nonyrpynnoll rA \!i\4JJ 

2.I. 3awetJaHHe 

Ha Teopeuu I.2. CTaJio BH:ztHo, 'ITO peaJIHaauHH rpynnoBo.ii cTpYR
Typu aa lAJ. 5 npu coxpaHeHHH CTporo nonyrpynnoBo.ii aa !A , 
HeBOSYOlltHa. Ha OCHOBe O;llHOil Teopeu& Kpyaao i.thi onpe,ZJ;eJIHM riiaBHYIO 
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KOHrpyaHI.(HIO ].(JO()pe.H ~¢} ( 6H1IaTepan:&HyiO SKBHBaneHTH~CT:&) 

1 
·llOpOl!t,llaJO

IllYIO Ha l.A I 5(~1 CTPYKTypy rpynnu. 3aTeM onpe,lleimM Knacc uarul1H, 
no;ryrpynnu KOTOpb!X HB1IHJOTCH qiaraop-rpynnaMn nonyrpynnu LA no 
mod. ~¢}. · · 

2.2. 3aMe<mHne 

liJaBeCTHo, 'ITO Ha nonyrpynnax Boo61I(e nen:&aa onpe,llennTI, KorpyaH
UHJO IIpll IlOMO!lUI· T01I:&K.O O,llHOrO K1Iacca SKllllllaneHTHOCTH paa6HeHI1H (KaK 
B T·eOpl1ll rpynn) • Ho ;lt1IH HeKOTOphiX Tl1ll0ll KOHrpyaHI(Illl .aT·O B03MOl!tHOi 
aanpll!.!ep, B HHTepecyiOII(eM Hac cny'lae, Kor;zta 0 - nonyrpynna, a 9 -
TaKaa Kourpyauuna ua S , uo .S 1-~ ecn rpynna. 

. Harro!4HHM ell(e, qTo ecnn no;ztrpyrrna 1-1 rpynrru G HBnHeTcH uopMan:&-
HUM ,llennTeneM B G , · TO 1-1 onpe;ztenaeT ua G KOHrpyaHI(I1io. B qacT
HOCTH, ec;rn ~·= 9z.(mod.;9) ; ~u ~ ,e G Tor,lla n TOJI:&Ko Tor)la, KOr,lla 
Q4• 91. € H , TO ~ eon npaBaH KoHrpyaauna, Knaccmm aKBHBa- · 

JieHTHOCTH KO~Opoil ffB1IffiOTCH MHOJEeCTlla ~ 1-4 ' ~ e G 
2.3. Orrpe.zteneune 

a) nycT:& U -rro;ztrronyrpyrrna rronyrpynnu 5 . roBopHT, 'ITO U 
yunTapHa cneBa ( cnpaBa)

1 
ecnn 113 u. e U , s 6 5 11 u.5 e. U 

{ S l.l E U ) cJie)lyeT S E U . U YHI1TapHa, ecnn, OHa YHHTapHa 
cneBa 11 crrpaBa. 

6) nycn J-1-npmiaBOJI:&Hoe IIOJlMHOlltecTBO rronyrpynnu \5 . l(JIH 
JII06oro · a. e. S orrpe;ztenaeu IIO.zlMHOl!tecTBo rrpon::llle;zteHI1H -.Sx S 

H .. a.={<~.~>e.SxS f:J!a.~ eJ-1}. 
B) OTHoweune ~ , orrpe;ztemieuoe Ha 5 

g>H = { (~,g) E 5 X 5 jl-f. · a.= 1-1 · · 8}, 
HBJIHeTCH OTHOW6HI1eM SKBHBa1IeHTHOCTI1 ll KOHrpyaHI(Heia Ha ~ , Ha3b1Bae
MOH rnaBHOia KOHrpyaHI(I1eia Ha ~ 1 COOTlleTCTllYIOII(eia IIO;ltMHOl!teCTBy ~ • 

r) IIO,llMHOllteCTBO 1-1 H3 S Ha3blllaeTCH OUCI1JI:&Hb!M ll S ~ eC1Ill 
;ltJIH Be ex a.) g € s 113 ( 1-1 .. a. ) n ( ~ .. B ) + ¢ cne,llyeT 
( H · · o. )=( 1-1 · · B ) . 

.ll) Bl1Bbl'leTOM W MHOllteCTlla J-1 Ua3b!BaeTCff MHO)j{eCTllO 

W= ia.eSI ~··a.=¢1 · 

8 
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2.4. Jleuua 

Ilycn no;ztrrony;pynna S · cBo6o;ztuoil nonyrpynm.r I.A CBooo,llHa. 
Ol.!eBH;ztH0 1 . TOr,lla cyll(eCTByeT A*r;. A TaHoe,· 'ITO S •>I.A* n·J:n~-· 
nonHHeTca cn:ep;yJO!l(ee yT.Bepxp;eHI1e. ,·: · ·· 

a)· nMnon:yrpynna I.A* no.nyrpynnu I:.A yHHTapHa. 
6) 5'~* HB.llHeTCH KOHrpySHI(Heli C COKpall(eHHiiMH. 
B) I.A* 6Hcl1JI:&Ha B I..A ·. · 

:zloKa3aTe.ll:&CTBO 

a) IIycn a.£ Z.A*, & E. I:..A 11 o. 8 E. ZA*. Ho no.nyrpynna: 
CllOoO;ztHa TOrp;a H: TOJI:&KO TOr;zta, KOr;zta J!OOOH ee SJ16MeHT MOliWT OUT:& 
o;ztH03Ha<iuo npe;ztcTaB.neH KB.K nponaBe;zteHHe H3 a.neLteHTOB ee-~opol[]:taJO
I!lero uHollteCTBa. C.ne;ztoBaTe.n:&Ho, Be I..A* . AHa.norn'IHO noKa3WB~eT-' 
CH

1 
'ITO lA tt- yHl1Tapua l1 cnpaBa~ · . 

'6) frA* ltOHrpyaHI(I1H no onpe;zte.netimo. OTiioweHJile (3:1 ~) E. H · • o.c 
SKBJilBaneHTHO (~c.~) e J..l •• a.. ; HO ( ~ CJ ~ ) 6 H .. g SltBH-
Ba.neHTHO (:~:.,~)6 H··CB . Cne;ztoBaTe.n:&Ho,(H··O.)!:(I-I·· 8): 
AHanori1'1HO noita~uBaeTCH H oc5paTaoe BK.llHJ'IeHne. TaKnM lit~ nyT~M MOlitHO . 
;ztoKa3aT:& 1 'ITO YrA* coi\paTI1Ma 11 cneBa. (3;ztec_:& aaMeTnM, 'ITO ecn11 S-
nonyrpynna C CO!tpall(eHHHMR Jll f/ - KOHrpyaHI(Hii C CO!tpa.fl(eHHiiMH 1 TO 
waKTOp - no.nyrpynna Sl \> TBKllte ffB1IHeTCii uonyrpynnoil c COKpall(eHHii-

MH). 
B) 113 onpe~e.neHI11i cBo6o;ztHoil no.nyrpynnu cne~yeT, 'ITO ecnn 

( rA* .. o.)O( I. A* .. · g)*¢ I TO 0., e 6 I. A* . Tor;zta, ec.nH ~.nH ~.~ e..I-t I 

~o.~ 6 !-A•,. TO x.,~ ~ l:A* H, c.ne,llOllaTe.n:&Ho, ;x.B~ e ZA . 
AHaJiorR'IHO noi\a3b!BaeTCH n o6paTHoe -

("LA* .. S) ~ ( IA .... _a.).: 

2.5 ·'·3auetiaHI1e<· .;. '"', 

.· :: ho"".nnimyrp~nrra S ~c.BoooiiH"?li: noi.!yrpynnu ue o6H3aTe.n:&Ho · cBo6o:ztHa. 
].(.nH HamHX I(e.neil, O;ztHai\0, He HYiitHO, BUflOJIHeHI1ff. YC.llOllJilH JleLIMbl 2.4. 
;zt.nli nponaBQ.llliH~ no;ztrro.nyrpynn ~BQ6~.lll!Oi1 ~onyrpynn~ I. A .. 
2.6. Baue'laHJile ~ ···· 

. ''r.tu y~e HCno~i36BaJIH 0003Ha'!eHHe si .. 06hi'IHO TIO,ll ifl1i.l ;tioimuaJOT 
o6~e;ztnHeHHe S V 1 , r;zte i ~ 5 H i S • S 1 = S ,ll.llli Bcex 5 ~ 5 
TaKHI! o6pa3ou, Si - aTo uoHo~;zt c Hopuan:&HWJ aneMeHTOM 1 .11 ;zt.llH 
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CB060~HOH nonyrpynnu ero MO~HO 110CT8BllT:O B O~H03H8TIHOM COOTBeTCTB~ 
C nyCTUM IJHOllteCTBOM ¢ , 

i3 STOM CJiyTiae Mb!-C>Tl:JIOHRMCH . OT YCT8HOBReHHOrO onpe~eJieHRH 
~nn·. LA ll uy~eM C'InTST:O l { (6} .Xopomo ~eWl'IHllpOBaHHOH CB060~HOH 
nonyrpynnoi1. EcTeCTBeHHo, {0} :1= ¢ .. 

Bonee Toro, 6y~eu npe,llnonaraT:o, TITo ¢ : co~epllllTCH _BO :acex . 
nOAMHOiiteCTBax !.IHOlitecT:aa A . 
2. 7 ," Jleuua *" } 
~ A* ... {0J, To 6n:auqeT W= {ole !AI l.A ··of=~ 

. nycT. 

2.8. Teopeua (Kpyaao/7/) 

li:CJill 9 - TaKaH KOHrpyaH~l'IH Ha LA , 'ITO LA lq HBJifleT~H 
rpynnoi1 n t ¢} - e)l~Hlll.la rpyHnu I. A I~ , TO [ (/)} - ecT!. 6ll-
CllJI:OHaH YHllTapHaH no~nonyrpynrra c nyCThiM BhlTieTou R,Kpoue Toro, 

@ . P= ~itt>} . . 
OopaTHo, nycu J..1 - 6llCllJI.oHaH no,llrroJiyrpynrra noJiyrpyrrnbl ZA 

ll ee 6l1Bhi'ICT 11YCT, TOr,lla ~ CO)lep~llTCH B HeKOTOpOM ~ KJiaCce • 
ttl>} n { 0} - ecu 6llCllJI:oHan ymJTapHaH ITO.lliTOJiyrpyrrna na 1.A c 

rrycThiM BhiTieTou. ~ = Yl¢J n ?AI@¢ HBJIHeTCH rpynrroH. · 
COOTBCTCTBlle MC;~.llY { ¢} ll ~¢ l } , 011llC8HHOe Bhlme, . HBJiiieTCH 

B 38llMH 0 O,llH 03Ha TIHhiM, · 

2.9. CnencTBlle ~ 

EcJill ol~ E IA 11 o(~(mod. ~t6V, To · 

{(x,~)€ /..Ax I.A I :;co{~ E. { ¢1} = { (X:;~)e Z:Ax I:A 1~9' e {¢}}. 
itlHTeprrpeTnpyH f-1

o f KaK OTHOI!JeHlle' 110pOlK,1lellHOe f: r A_.,. B. 
rroJiyqaeu 

d.s]J(rnorJ. Yj¢})~ f(xo(~)= fCXJ~) 
,llJIH Tex x, ~ E(IA )1 .. , ,1l1IH KOTOpbiX 0,1lHOBpeMeHHO xo{~ 
11pl1H8,1lJIClK8T HeKOTOpoyy ~llKCllpOB8HHOMY ~ L {¢1.1 ; m~~·. 

~,'~ E I.A 
Pa6oTa BHUOJIHeHa :a OT~eJie pa3Bl1TllH 11 aKcrrJiyaTa~lll1 MaTeMaTl1-

qecKoro o6ecneqemm 11 l1MeeT OTuomeHHe K HeKoTopuu rrpo6neMaM opra-
Hll38~l1 CllCTeMhl 8BM, _ 

ABTopu Bhlpa~aDT B.II.illllpnKo:ay c:aoro 6naro.z~apHOCT:o sa o6cy~.zteHl1a, 
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