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VOK 519.45

0 HIJIBIOTEHTHBIX IOJIPAMBIX IPOM3BEIEHIAX

Ecan rpynma G m ee HopmausHas moarpynma N ofe asiasmTes moAupsa-
MBIMH OPOHM3BE[eHAAMA ONHHX U TeX ke rpynn, G, G ..., Gn., T0 Pax-
rop-rpynna G/N mmnpuorentna (cM., manmpumep, [1, mpegmomenme 4.71),
B camom pmexe, ecnm N; — aapa npoeknumit G Ha G, TO HIA KaMKIOTO i EMeeM
G =N - Ny, orkyna Ym(G)=[N-N;, N-Ny,. ..., N-Ng]<N-[Ny, Ny, ..., Npl<<
<N ( Q N i) =M. .

10. M. I'opuakoBeim B «KoypoBckoit TeTpamm» GbuI mecTaBieH BOMPOC:
BepHO M, YTO B 3TOH CHTyanuu CTYIEHD" HUABNOTeHTHOCTH rpymnnsl G/N
pacrer ¢ poctom m [2, Bonmpoc 7.8]1? Hacrosmaa pabora mocBAleHa IOJIO-
JRUTEJILHOMY PeIleHHI0 3TOro BOIpoca. . o

CHavama MBI paccMOTpUM CBOGOJHYIO 7-CTYNEHHO HMILOOTEHTHYIO 2n-
nmoposkjeRHyI0 anare6py Jim L Hapg moneM m3 p 5leMeHTOB I HPOCTOTO YHC-
aa p, Goapmero n. B.arolr anrebpe Oymer ykasam upean I m Taxkoe MHOKe-
crBo upeanoB {I,}, uro Y.(L) me copmepxurca ‘8 mmeane I+ NIy m L=

N

= I+ 1, pas Ramporo a. Jlamee MBI BocmonbayeMcs TeM, 4To 10 (opMmyie
‘Hamnbemna-Xaycmopda Kamkayl n-cTymeHHO HUIbNOTeHTHYI0 anrebpy Jim
B XapaKTePHCTHKe P TPH P > N MOMKHO UpPeBPATHTH B N-CTYNEHHO HHUJBIIO-
TeHTHYI0 rpynny mnepmoga p. HoBele omepamuum ompefedsioTcs Ha TOM JKe -
MHO)KeCTBe H BepOalpHO BHIpasKaoTcs deped crapele. Takoe cooTBeTCTBHE
3aflaeT KaTeropuslii m3oMOpPHM3M KaTeropmym BceX N-CTYyNeHHO HHUIBIOTEHT-
HHIX aiaref6p JIum xapakTepuCTHKEH .- p M BCeX N-CTYIEHHO HHIBIOTEHTHBIX
rpynn mepuoaa p (cM., Hanpumep, [3]).

B wacrnoctm, ecim aiareépe L coorserctByer Tpymma P, 1o mpeamam [
u I, coorBercTBYIOT HOpMaibHBIe moAarpymnsi N m No, AJA KOTOPHIX TAaKKe
6ynem mmeTh: Y.(P) me comepsmurca B moprpynme N “(Q Na) u P=N-N,

IUIST KasKAOro o, . : , -
T'pynna «P’ﬂNa Tak e, Kak @ obpas moarpynmel N, Gymer mogmps-
o .

MBIM IIPOH3BeJleHHeM TPy P/N,, upwiem d¢akrop-rpynna (Pl Q Na) I(N .
.( n Na) I NNy, a) GyAeT POBHO N — CTYMEeHHO HUABIOTEHTHA,
o o

Crour saMerHTh, YTO TaKge HOCTpOEHHE — C HOMOIUIbI0 amreOpsi Jlm —
- HEMHOTMM NpOIIe BHYACICHHA B CBOGOAHOH HMIbIOTeHTHOH rpymme. Onma-
KO ero HMajioKeHHe ITOKasajoch HaM HamGojee KOpoTKEM (B YacTHOCTH, MHO-
mectdo {NV,} okasbiBaeTCA, KOHEYHBIM aBTOMATHYECKH — B CHIY KOHEUYHOCTH
rpynust P), ' ' '

;o
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WUrax, saitmemcs mocrpoenmem mpeanos I u I,. Ilycrs anre6pa L cBo-
00[lHO MOPOKAAETCH INEMEHTAMH Zi, Ty, ..., Tzn. LloMouM I paBHBIM npmea-
1y, HOPOKIACHHOMY BIIeMEHTaMH T, T3, ..., Tn. Lcam B aarebpe L BeIGpaTh
6as3y m3 KOMMYTaTtopoB OT Z; TO Teé KOMMYTATOPH W3 Hee, B. 3alMCH KOTO-
PBIX y4acTByeT XOTA Obl OfIMH M3 CUMBOIOB Iy, Tz, ..., Ln, OYAYT COCTABIATDH
6a3y PIJIeaJIa I. Wneansi. I, onpemenmm Kak nopomnemlme 3JIeMeHTaMH
Tint1y Tty -« -y Tan WIS BCEBOBMOMKHBIX CHCTEM BEKTODOB Luqi, . ., Ton, mo-
HOJIHAKIINX Xy, L3, ..., Tn A0 0236l TOAIPOCTPAHCTBA, HATAHYTOrO Ha BCE ;.
fAcno, uro L =1+ 1, gna moboro a. _

Bynem oGosmagats mpocroii KoMMyTaTOp [ .. [xil, Tiy) - - - i, | vepes
zi ...xin]. Ecnn Bce mupmexcsr iy, 1, ..., ‘i, PA8IHYHEL, TO KOMMYyTaTop
Ty .. xin} OyneM HasbIBaTH HenosTopaowumca. Beopy pamee mam y-6a-
30t anreGpnt L Mu1 Gyaem moHmMaTh 6asy, COCTOAIIYI0 W3 IPOCTHIX KOMMY-

TATOPOB OT DIEMEHTOB Yy, Yz, ..., Yon, NOposkgatomux L. Wagexcs or 1 mo n
OymeM HasweiBaTh Maadwumu, a or n + 1 mo 2rn — crapwumu.

Temeps maA. nwbGoit x-6a3bl  [OKayeM, 4YTO eCId DdieMeHT a =

— 2 %y, ip [zil . xin], TJe CyMMUpDOBaHUe BeleTCA IO JTOM 6aa_e, JIEKUT - B
o (LN (Q I a) TO &j...j, = 0 pmnsA moGoro HemoBTOPAMIIErocs KOMMYTaTO-

pa R a:jn].

BocmonbsyeMcss mEOyKOueidl 10 KOJIMYECTBY CTAPIIMX MHIEKCOB, BXO-
OAIX B 3allICh KOMMYTaTopa. Ecam Bce MHAGKCHL MJajiime, TO yTBepxae-
HHEe OYeBHJHO, TaK HKaK a4 JIeJKHT B HJealie, IOPOMKJAEHHOM JdJIeMeHTaMu
xn-ﬁ-h ALRE ) Zan.

| ) ’

Iycrp Temeps [le - xjn] — OfIHH N3 HEMOBTOPAWIIHUXCA KOMMYTATOPOB,
B Koropblil BXxomut k crapwmux wuemexco, k= 1. Ilycrp j, — ogun u3 umx.
OGosnaunM 4epes j, JIOGOH U3 MJiaJIInX MHAEKCOB, He BXOAAIMX B {ji, ...’
.+ jn}. Momuo Beifparb HOByI0 6a3y amre6psr L Tak, 4To0bl B Hee BXOMII
HeIoBTOPANUICA KOMMYTaTop [x,-l oo Tjy 1T Tigyq+ -+ Tin| M BCE DIEMEHTHI
cTapoii 0a3el, B KOTODHIX He MeHee Kk CTapIINX WHJIEKCOB.
Jlerko mOHATH, UTO TPH PA3NONKEHMH DIEMEHTa 4 IO ITOH HOBOI 2-Gage
Koa(l)cbmmen'rm OpH BceX KOMMYTAaTOpdX, Tle He MeHee k crapmuX HHAEK-
coB, OynyT Te ske, uro um pamee. IlostoMy MOKHO ¢ camoro Havaja CYHTATh,
9T0 KOMMYTATOP, [z,-l e Tjy_ T T x,n] BXOJHUT B namy z-6asy.
- ' ., [« upm l#hz

ITonoskum Teuepsr z; == ..

ueph i 5 Zj, 4 @, TP = j,.

,
Ecaun B KammoM KomMMmyrtarope z-0asbl &; BCIOJY 3aMeHHTh Ha Zi, TO IO-
ayuarca x’'-6asa anreGpst L. Pasmomum a mno aroit 6ase: a = Eﬁu [aal ces

) xln].
: . ’ ’ ’
flcro, uTO M3 BCcex bIeMeHTOB & -0a3bl TONHKO BIIEMEIT [le cee x,-n]z
= [;c,-l e x]-n] -+ [x,-l e T Ty e T nMeeT HeHyJieBoil Koad-

¢unment npn |[Zj, ... ;,| npu pasaomennn no z-6ase. llpumenmm mpes-
noNO/KEHNe HAAKIWH K z'-Gase M iIeMEHTY @ — BT0 BOBMOJKHO, TAaK Kak

MHOMECTBO HJI€AJIOB, HOCTPOEHHOE OTHOCHTENHHO nopomnafoumx z Tak
e, Kaxk {[,} mocTpoeHO OTHOCHTENBHO Z;, connanae'r c {I,}. Momxyamm,
" ’

a0 KoaunuenT nNpu KoMMyTaTope [x,l cee Ty 1‘%% +1 ces x,n] pasen 0.
flcHo, Taxike, 4UTO KpoMe /IByX PACCMOTPEHHBIX 9leMeHTOB ’-Gashl
ocTaIBHBIE UME0T HyJeBYyI0 KOODAMHATY IpH [x,-l o iy T Ty e x,-n]
npn pasnoxenud mo z-Gase. Ho mo mpeimososkenuio MHAYKOMH HMeeM, 4TO
Q.. Jyrigist1r--in = U+ TloaTomy Bi,...i, = 0, a smaumr, u @;,.. j, = 0.YTBep-
JKIeUne [JOKa3aHo.

12*
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B wacrrOCTH, MBI MOMy9REIH, 9TO [Zniy. . - Tan]GE ﬂ I,. Ocraeres noxaaam,
910 [Znty .- Tanl & 1+ ﬂ Iy. ’
Ecan IIPEJIHOJIOH(HTB npomnnoe, TO B ﬂ I, 6ymer nemars cymma

[Zpp. . 2n]l + 1oy +.. .+ 1, =b B KOTOpOIX qepea l; oGosHaueHEl CYMMBEI
[POCTHIX ‘KOMMYTaTOPOB, B 3aUMCH KOTOPHIX HET CHMBOJA Z; 3aMeTHM Te-
1epb, 4TO [UIA KaKAoro j = n + 1 oroGpamenue

{xi npu i7j,

@Qj Ly —> . . .
—x; OpA i=]

npofolrKaeTca 1o aBroMopdmaMa aiareGpni L, mepecrtaBiasioriero mpeanst I.

Ioaromy ux mepecedenue @;-uHBapuantHo. Vmeem:

' =b — bpny1 = 2[ZTnt1 - . - Tan] + l;+2+ it e Qfa;
b”=b'——b’cpn+2=4[:cn+1 .-.xgn]+l;;+3+(... +l:nE QI@

 T. fi., B pesyibTare MONYTHM, ITO 2" [xﬂ+1 .. ] € () Iq — npormsopedne
o

o 'C 7IOKA3AaHHKIM yTBEP/KACHHEM.
Nrax, Met morasanm, 410 Y,(L) He comepmurcs B nneane I+ ﬂ Iy

TeMm caMbiM moCTpoeHHe TPeGyeMbiX IPEMEPOB 3aKOHIEHO.

Hosocubupck, Crarva nocrynuaa
Hucruryr xarexarusu CO AH CCCP 25 mas 1981 e.
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