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A.P. YEXJIOB

BITIOJIHE MTHEPTHBIE ITIOJAT'PVIIIIBI BIIOJIHE PA3JIO2KNUMBIX I'PVIIII,
MMEIOIIINE O/THOPOJHBIE KOMITIOHEHTBHI KOHEYHOTI'O PAHTA

Annoramus.  JInsg paccMaTpUBAEMOrO KJIACCa BHOJHE PA3IOKHUMbBIX I'PYII 03 Kpy4eHus, BKJIIO-
YAOIIEro B ce0si BCE BIIOJIHE PA3JIOKUMBIE TPYIBI ¢ KOHETHBIM YHCJIOM OIHOPOIHBIX KOMIIOHEHT,
HaMIEHBl HEOOXOIUMBbIE W JIOCTATOYHBIE YCJIOBHS, CBA3AHHBIE C TUIAMY OJHOPOIHBIX KOMIIOHEHT
KOHEYHOI'O PaHra, IPpU KOTOPBIX BCAKasd BIOJHE MHEPTHAA MOATPYIIa COU3MepUMa C BIOJHE NHBA-
puanTHO. ONMUCAHBI PACIIEIISIONIAECS CMETAHHBIE TPYTIIIbI, BCE TIOATPY bl KOTOPHIX TPOEKTUBHO
uneprabl. [lokazano, 4T0 paBHOMEPHO IPOEKTUBHO MHEPTHDIE MOATPYIIIBI IPYIIIbL 0OPa3yIOT IO-
perieTKy B peleTKe BCeX ee MPOEKTUBHO WHEPTHBIX TOATPYTIII.

KrogeBbre c10Ba: COM3MEPUMOCTD, BIIOJIHE WHEPTHAS MOATPYINA, MPOEKTUBHO WHEPTHAS MOATPYTI-
113, paBHOMEPHO IIPOEKTUBHO MHEPTHAHA [OJArPYIIIa.
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Bce rpynner npeanonaratores abenesbivu. Yepes E(G) 0603Ha9a€TCs1 KOTBIO HI0MOPGOU3MOB
rpyunet G, r(G) — ee panr, G, — pP-KOMIIOHEHTa ee Lepuopndeckoil wacru, samucs H < G
oznagaer, uro H — noarpyuna B G. Ilodgaxmopom rpynnel G HA30BEM BCIKYHO MOAIPYIILY
dakrop-rpyuns G/K, rne K < G. Ecsim G — rpynna 6e3 kpyuenust, 10 H, — aucras 060109k
B G ee moarpymnmsl H, a eciiu G oguopognasi, To t(G) — ee tun. Ilyers N — MHOXKeCTBO Beex
HarypaabHbix gncesn (0 ¢ N), P — MHO)KeCTBO BCeX MOJOKUTENTBHBIX MPOCTHIX wuces, Z(p>°) —
KBAa3HUITHKINIECKAST P-TPYIIa.

Ecmu x1 = (k1, ke, ...), x2 = (I1,12,...) — xapakrepucruku ([1], § 85), To ux npoussedenuem
HA3bIBACTCST XapakTepucTuka x1Xx2 = (k1 + 11, k2 + 12, ... ), Tae 0o mitoc HedTO ecTh 0o. Yacmmoe
X1 : X2 JBYX XapaKTEPUCTHUK X1 => X2 OMPEIETSIeTCs KaK HAMOOIBINAs XapaKTePUCTUKA X, JIJIsI
KOTOPOH Y X2 < X1. Mcxoms w3 9TUX TOHATH, OTIPENeIsTIOT TPOU3BEIeHNE U TacTHOe THIIOB.

Moarpymmer H, K rpymmbl G Ha3bBalOTCA cousmepumovimu (0bosunauerne H ~ K), ecin obe
daxrop-rpymer (K + H)/H n (K + H)/K woueunbl. Con3MepnMoCThb SIBJISIETCST OTHOIIEHNEM
skpuBasieaTHoCTH. Ecmu ¢ € E(G), to noarpynna H < G naszwiBaercst p-unepmuot, econ H
comamepuma ¢ H + ¢oH. Ecin H @-uneprha jis Besgkoro ¢ € E(G), o H Ha3piBaeTcsa 6noane
unepmmnot. B [2|-|4] npusenena moapobHas nuTepaTypa, MOCBSIIEHHAS MOHATUIO WHEPTHOCTH
B TPYIIIAX.

[Monrpynma, uHepTHAS /ST BCIKON MPOEKITUU IPYTIIBI, HA3BIBACTCH NPOEKMUEHO UHEPMHOU.

OrmernMm, aTo ecan «, 3 — rakue npoekiuu rpynnel G, uro af = 0, To BG comepRuTcs
B (1 — )G. Heiicrurenbro, Besiknii smement x € G npejcrasum B Buje = ax + (1 — a)z.

IMocrynuaa B pemakmuio 31.01.2022, mocae mopaborku 24.06.2022. [Tpunrsara k nyoaukamun 29.06.2022.

Baarogapuocru. Pabora Bbimosinena npu mo/iep:kke MuHUCTEPCTBA HAYKH U BBICIIETO OOPA30BAHUS
P® (cornamenue Ne 075-02-2022-884).
91



92 A.P.9EXJIOB

Orcropa st x = fg nosyuaem Bg = afg+(1—a)Bg = (1—a)Bg. Bamerum, uro uz G < (1—a)G
ne ciepyer fH < (1 —a)H g H < G.

IIpumep 1. Ilycrs G = (u) @ (v) — cBoboxHag rpynna panra 2 ¢ 6asucom u,v, a H = (u).
Torna, ecin « : G — H — npoeknust, o(H) = H u, 3naunt, H spisiercs a-uneprHoii. Ecan
rerepb 1 G — (v) — npoeknus B paznoxkennn G = (v) @ (u+ v), To aff = 0 u f(u) = —v.
Hosromy B(H) = (v) £ (1 — a)H = 0. B wacrroctn, H + $(H) = G u, cregosarensro, H ne

SIBJISIETCS 3-UHEPTHOM.

Jlemma 1. IIycmo G = @, Gi, m - G — G; — coomeememeyroujue npoesyut, 0l nodepynnol
H < G umeem H =P, ;(HNG;) & m(H) < H das eécaxozo i € 1.

Aoxasameavemeo. Ecmm H = @,.;(H N G;), To m(H) = H N G;. O6patnoe yTBep:KIeHue
BhITeKaeT u3 ceolicrsa H < @), mi(H). O

Jlemma 2. Ilyemv G=A® B un: G — A — npoexyusa. Toeda
1) ecau H — m-unepmuaa nodepynna 6 G, mo (ANH)® (BNH)~H ~7mH ® (1 —m)H;
2) ecau H — npoexmueno unepmmas nodzpynna 6 G, mo ANH + f(BNH) ~ ANH dan
scarozo 2omomoppusma f € Hom(B, A).

Aoxasameavcmeo. 1) llockompky (ANH)®(BNH) < H < tH+(1—m)H, 10cTaTo4vHO HOKA3aTh,
aro ANH ~mH v BNH ~ (1—7)H. Tak xak (H+7H)/H = 7H/(rHNH),tne tHNH = ANH,
o AN H ~ wH. Ananoruuano, nz nzomopdusma (1 —7m)H/(HNB) = (H+ (1 —7)H)/H n
pasencrsa H + (1 —7)H = H + nH Boirekaer BNH ~ (1 —7)H.

2) dumomopdmsm 7’ = w47 f(1—7) rpynmer G sBasiercs ee npoexumeii. Tak kak 7 f (1—7)H =
f(l—mH < w(H) +7'(H), 7o H+ f(BN H) ~ H n, 318 nepeceuenue ¢ A, npuxomum
K TpebyeMoMy 3aKJFOUeHHIO. O

B rpymme 6e3 kpydernst KOHETHOTO PAHTa, BCIKAA KOHEYHO TOPOXKIECHHAS MOATPYIINA MAKCH-
MaJIbHOIO PaHTa BIIOJIHE WHEpTHA (CM., HanpuMep, [5], memma 2.3). MaeprHocTs 3T0# noarpynmst
CJIeIyeT M3 TOTO, 9TO OHA dABJIAETCHA CYIeCTBEHHON u cBobonuoii. B rpymnme 6e3 kpyuenus Hecko-
HEYHOrO PAHTA HTO yIKE HE TaK.

IIpumep 2. B cBoboanoii rpytme G 6eCKOHEYHOrO PAHTa UMEIOTCS MOATPYIIIBI MAKCHMAJBHOTO
paHra, He sBJALIoNIeecsd TPOeKTUBHO UHEPTHBIMH.

Aoxasameavemeo. Ilycrs G = A @ B, rue rpynna A umeer cuernbiii panr, A = @,y An,
r(A,) =1, r(B) > Ro. Ilycte H = (@,,cyndn) ® B, m: G — A — npoeknusi. B cuiy crpoenmst
rpyun A u B cymecrsyer suumopdusm f @ B — A. Iockoasky A »~ @, .y nAy, BBUIY yCiO-
Bug 2) jeMMbl 2 H He gBIsieTCs TPOEKTUBHO MHEPTHOM. O

B nepaznoxkumMoil rpytie BesKast TOAIPYITa 6yaeT MIPOEeKTUBHO WHBAPUAHTHOMN, CJI€I0BATE b
HO, U IIPOEKTUBHO UHEPTHOM.

IIpensoxenune 1. B pasaoscumoti epynne G 8cakaa nodzpynna AGAACMCA NPOEKMUCHO UHEA-
puanmmot moada u moavko moeda, Kozda G = P Gy, 20e I1 C P, zpynnwu G, nepasioscumo
u|II] > 2.

pell

Hoxasameavemeo. Heobxodumocms. I'pynima G He MoKeT ObITH 0e3 Kpydenus. JleifcTBUTENBHO,
ecin G = A® B, rne A, B — rpynusl 6e3 kpydenust, 1o i noarpynnsl H = (a+b) (0 # a € A,
0 #be¢€ B)uveem H # (HNA) @ (HNB) = 0. I'pynmna G He MOXKeT OBITH CMEITAHHON.
Heticteurensno, eciu Gy, # 0, To G, umeeT mpamoe caaraemoe A panra 1, apidionieecs TpAMBIM
craraeMbiM B G, G = A® B. Teneps eciu 0 #£ a € A, a b € B — smemenT HeCKOHETHOTO TTOPSITKA,
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to jiust H = (a + b) umeem H # (H N A) @ (H N B). Hakoneuw, ecau rpynna G nepuojuyeckast
u nexoropas G pasnoxuma, G, = A® B, ro niua H = (a +b), rue 0 # a € Alp, 0 # b € B[p],
mveem H # (HN A) & (HN B).

Jlocmamounocmoe. Ecim rpynna G = @ G, TO BegKad ee moarpynna H Takxke mepHonn-

pell
geckad m umeer Bujg H = @pen Hy, rne H, < G,. BBujy BIOJIHE MHBAPUAHTHOCTH IIOJIDYIIIL
Gp nns Beakoit npoekrun m umeeMm G, < Gy, n T gefictByer Ha (), OO0 Kak HyJIeBOH, JH60

KaK TOXKaeCTBeHHbI sugomopdusm. [Tostomy nH < H. (|

OtMmeTnM, 9TO BCe TMOATPYINBI rpynnbl G U3 TpeaioKeHust 1 SBJISIOTCS BIOJHE WHBAPUAHT-
HbIMU. V3 mepBO#l 9acTu JOKA3aHHOTO yTBEP:K/IEHUs CACIYET, UTO B PA3IOKUMON rpymme 6e3
KPYYEHUS UMEIOTCA He MTPOEKTUBHO WHEPTHbBIE TO/ITPYIIIHI.

IIpensoxkenue 2. B pazaooscumoti nepuoduueckots epynne T ecaxas nodepynna A6aaemcea npo-
eXMUGHO uHepmuoti mozda u moavko moeda, xoeda T = @pEH Ty, 2de 11 C P, nouwmu ece
p-womnonermos T, nepasaooicumo, a y écaxoti pasaoscumot Ty, odno us deys 63aummno donoa-
HUMEAOHHL NPAMBIL CAG2GEMBIT KOHEUHO.

Hoxaszameavemeo. Heobxodumocms. Homycrum, urto rpynma T uMmeeT Takoe pazioxkenue T =
A @ B, uro obpasz f(B) Geckoneuen s HekoToporo romomopdusma f : B — A. Torga, ecin
7w : T — A — npoekuys, jis npoekunu 7+ f(1 — ) umeem (r+ 7 f(1—m))B = f(B), mosromy
moATpyTa B He gaB/IseTCd MPOEKTUBHO WHEPTHOI. [[0CKOMBKY [iJTsT BCAKOTO TIPSIMOTO PA3JIOKEHS
A® B p-rpynusl ciejyer, 94to xoTsi 661 ogHa n3 rpynn Hom (A, B), Hom(B, A) nenynesas, anciio
PA3JIOKUMBIX P-KOMIOHEHT TPYIbI 1’ TOKHO OBITE KOHEUHBIM. KpoMe TOro, y BCSIKOM pasio-
JKUMOM P-KOMIIOHEHTHI OJTHO U3 JIBYX B3aWMHO JIOTIOJHUTETBHBIX TTPAMBIX C/IaTaeMbiX KOHEUHO. B
CaMOM JieJie, TOMYCTHM, UTO JIJisT HEKOTOPOIl p-KOMIIOHEHTHI mMeeTcs paznoxenne A @ B, rae obe
noarpymnnst A u B 6eckoneunnr. Ecm A 2 Z(p™), a B — HeorpaHudeHHAs TPyIa, TO HOArPYyII-
na f(B) Geckoneuna st HEKOTOPOro romomopdusma f : B — A, uero He Moxker ObITh, TAKKE
P-KOMITOHEHTBI HE MOTYT COJE€P!KATh DECKOHEUHBIE OI'PAHUYEHHBIE IPSIMBIE CJIAra€Mble, & TAK¥Ke
HEeBO3MOKHA curyaius, korud 1, = A® B, tne A u B — HeorpaHudeHHbIe PeLylHPOBAHHBIE
CPYTIIIBL.

JHocmamounocms. Sanumiem T B Buyme T'= A @ B, rie A — nipsiMast CyMMa HEPa3JI0XKUMBIX,
a B — mpaMaga cyMMa pa3joKnMBIX p-KoMmoueHT. Ecmu H < T, to H = @pen H),, rne xaxgas
H, < A, qubo H, < By, losromy H = (H N A) & (H N B). Ocranock TOJIBKO II0KA3aTh, YTO
HNAwu HN B — upoekruBHo uHeprHble noarpyunsl 8 A u B coorsercrsentno (6], memma 3).
ITockonpKy KaxkJas TpOeKImda 7 rpynmsl 1’ meiicTByeT Ha A, KaK TOMKIECTBEHHBIH MM KaK
mysesoit sumomopdmsm, m(H N A) < HN A. Tak xaxk H N B = @p(H N By), tae 1ucio p-
KOMIIOHEHT KOHEYHO, TO MOXKHO OIPDAHUIUTHCS CaydaeM, Korga B siasiercst p-rpymmoit, a H < B.
Ecin m — npoeknus rpyunsr B u noprpynmna 7B konedna, To koneuna u wH, nosromy H + mH
comamepuma ¢ H. Jomyctum, uto moarpymna w58 6eckoneuna, Torma B = 7B @ (1 — 7) B, rue
noarpynmna (1 — 7)B koneuna. meem H < wH @& (1 — w)H, tne H comsmepuma ¢ mH B cuty
koueunoctu (1 — 7)H. Ilosromy H comsmepuma ¢ H + wH. O

OTMmeTuM, 9TO P-TPYIIbI, YIOMAHYTBIE B IPEIJIOXKEHUU 2, CYIIECTBYIOT, HAIPUMED, TaKO-
BLIMH OyZyT pemynupOBaHHbIE KBA3WIOJHBIE P-TPYTIHI ¢ KOHEYHBIMA WHBAPWAHTAMU Y.IhMa—
Kamanckoro, e sipsistrorumecs nepuoanveckn noaubivMu ([1], cnegcrsue 74.6); a ecau takast p-
IpyNa ABASeTCS HEePEAYIUPOBAHHOM, TO OHA eCTh NMPAMasd CyMMa, KBAIWINKINIECKON W KOHEY-
HO#l rpyi.

Ipensoxenune 3. B pacwenaarowetica cmeuwannot epynne G =T @ A, 20e T — nepuoduue-
cxaa epynna, 6 A — epynna 6e3 Kpyuenua, 6CAKAA NO0ZDYNNG ACAACTNCA NPOEKMUCHO UHEPMHOT
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mozda u Mmoavko moezda, xoeda T — zpynna us npedaoocernus 2 u A — maxas HEPA3AOAHCUMASH
epynna, wmo obpas B(F) woneuen das xaocdoti F < A u das waocdozo B € Hom(F, T); xpome
mozo, ecau A umeem nenyaesoti p-deaumniii nodpaxmop oaa nexomopozo p € P, mo coomeem-
cmeyouwaa p-xomnonenma epynnot T ozpanuvena.

Howaszameavemeo. Ilycre w: G — T — npoektus u 0 = 1 — 7w, Heobzodumocms. lomyctum, aro
|B(F)| > RNo anst mexoropoit F' < A. B uacrHOCTH, Takas cuTyalys BO3HMKaeT, ecau A umeer
HEHYJIeBOM p-jiesuMmblil nopdakrop, a rpynua 1), wepeaynuposanuas. Torna H = {f(z) +z|x €
F'} — rakas nogrpyuna 6e3 kpyuenust rpyunst G, uro m(H) = B(F) u n(H) N H = 0, nosromy
H +7n(H) ~ H. JounyctuMm, uto rpymnna 1), mneorpanudennas u F/Y = Z(p™) nas HeKOTOPBIX
Y < F < A. Hockonsky 1),/ X = Z(p™>) ana uwexoropoit X < T), TO CymecTByeT B30MOPQU3M
0 :T1,/X = F/Y. Illycts H = (a; + ¢(a;) | i € I), rne smements! a;, i € I, mpoberator cucremy
IpeJCcTaBUTeeN BCeX CMEXKHBIX KiaccoB dakrtop-rpyunst 1),/ X. Torma H NT, < X u (a;|i €
I) < wH. losromy H + mH ~ H. HeobXxoauMoCTh OCTABIIAXCS YTBEPKICHUH OUeBUTHA.
Zocmamounocms. 3amernM, 9ro ecyn rpynna T Geckonedna, TO paHr Ipynnbl A KoHedeH,
TakK KaK B IMPOTUBHOM CjIydae umeercss romoMopdusm F — T HeKoTopoi#l cBOOOIHOM MOAIPyI-
mel ' < A ¢ 6eckoHedHBIM 06pa3oM, 9TO MO YCaoBUI0 HeBO3MOXKHO. Ilyctes H < G. Nmeem
H < mH @& 0H. Ilockosnbky rpymma T mepuogmieckast, To dakrop-rpymna 0H /(A N H) takxe
SIBJSIETCS TIEPUOMIEcKoil. Kpome Toro, oHa pejylupoBaHHas, 9TO CJeJAyeT U3 YCJIOBUSI OTPAHU-
YEHHOCTHU P-KOMIIOHEHT rpyniibl T', Jjisi KOTOPBIX CYIIECTBYIOT P-JIeUMble M0(PaKTOPhI IPYIIIBI
A. TlosTomy ecyim panr rpyminbl A KoHedeH, TO 3Ta (akTop-rpynna Konedna. lanuas dpaxkTop-
rpyIa KOHEeYHa, ecyi Konedna u rpynmna 1. Urax, dakrop-rpynna 6 H /(AN H) aerserca KoHed-
woit. [lostomy TNH ~ mH u ANH ~ 0H n, 3uauur, (TNH)®(ANH) ~ H ~ tH®OH . [lycrs na-

0
HO, oaromy v = 0 nam v = 1. Tlo yenosuto mH +a(nH) ~ wH, ay(0H) = 0 wom v(0H) = 0H n
obpas S(0H) koueuen. ITosromy TH®OH +A(mH®OH) = tH®OH +o(rH)+B(0H)+~v(0H) ~
wH ® 0H u, suaunt, H + AH ~ H. O

mee A = ( o fl > — mpoexkiug rpynnsl G. Torna o u v — npoekiuu rpymn 1’ 1 A COOTBETCTBEH-

[Iycts H < G, m; — npoekiuu rpynmbl G (i = 1,...,m), f = w1+ - -+7p,. B [6] mokazano, aro
ecau oarpynma C' < G upoektupno uueptaa, 70 C'+ f(C) ~ C. Ilycrs namee n € N. Caenys [5],
pacemorpuM noarpynnsl 1h,(f, H) = > gcpcn fE(H). Tony4yaem BO3PACTAIONLYIO eIl HOATPYIIL

HST(f,H) <To(f,H) < <T,(f,H)<....

Ecin T(f, H) = Y 1en 7N H) = UpenTn(f, H), ro T(f, H) aBaserca MuHIMABbHOMN f-
MHBAPUAHTHON MOATPYIIoH, comepxkaeir H.

JIemma 3. ITycmo m; — npoexuyuu epynno G (i = 1,...,m), f =11+ -+7m, H — npoexmuesno
unepmuas nodepynna 6 G. Toeda

1) gaxmop-epynna T,,(f, H)/H woneuna das xascdozo n € N;

2) gaxmop-epynna T(f, H)/H aeasemcs nepuoduseckot;

3) ecau G — epynna 6es kpyuenus, mo T(f, H) codepotcumes 6 Hy, a nodepynna H, asasemcs
f-unsapuarmmnod.

Jlokasameavemeo. 1) Eciu n = 2, 1o yTBep:KieHne HENOCPEJICTBEHHO CJIEIyeT W3 MPOEKTUBHOM
MHEPTHOCTHU TOArpynnbl H | ocTaBmmecs Ciy4an JIErKO JOKA3bIBAIOTCA WHIYKIMEH 10 yCI0BHIO 2)
Hockombry T'(f, H) = U,en Tn(f, H), 310 yrBepxKaenue cregyer u3 1). Yeaosue 3) ciaemyer u3
Toro, uro dakrop-rpynna H,/H coBnazaer ¢ nepuoauueckoit yacrbio dpaxkrop-rpymnst G/H. O
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AHAJIOrMYHO HOHATUIO PABHOMEDHO BIIOJIHE MHEPTHOH nojrpyiust (M., naupumep, [2], [3])
OIIPEJIEIMM TIOHATHE PABHOMEPHO NPOEKTUBHO MHEPTHOH moarpymusl H rpynnesl G < cyine-
CTByeT HaTypaJbHOe uncyio n (3aBucsimiee ot H) takoe, uro |(H + w(H))/H| < n ana sesakoit
npoeknyuy 7 rpynnel G. SIcHO, 9TO BedKad BIOIHE MHEPTHAS HOATPYIIIA, COM3MEPHMAs ¢ BIIOJIHE
HHBADHAHTHOM, OyIeT paBHOMEPHO BIOJHE HHEPTHOI.

IIpumep 3. CyImecTByOT TPYIIHI ¢ BIOJHE WHEPTHOMN, HE PABHOMEPHO MPOEKTHBHO MHEPTHOM
HOATPYIIIION.

Joxasameavcmeo. Ilycts A — rpynna 6e3 KpydeHusi KOHEIHOr0 paHra Takas, 910 pA = A nis
HEKOTOpOTO TpocToro gucaa p. llyets gamee G = B@ C, e B,C = A, X — cymecTBeHHas
cBobommag moarpynmna B B, f : B — C' — meroTopsiit nzomopdusm, 7 : G — C' — mpoekiud, a
on, — sugomopduam rpymnel C, faeiictByromnit kak geienue Ha p. Torqa H = X & f(X) —
BIIOJIHE WHEPTHAS TOATPYINa B (G KaK CyIeCTBeHHAS CBODOIHAS MOArPYIHa IPynibl (G KOHETHOTO
panra, T + Ty f(1 — ) — npoexuust rpynne G u (7 + mo, f(1—7))H + H)/H| > p". O

Jlemma 4. Jlas nodepynnoe H epynnw G caedyrousue ycaosus sk6u8aAEHIHDL:

1) H pasHoMePHO NpoeKmueHO UHEPTHA;

2) cywecmsyem maxoe n € N, umo HH +7H + (1 — W)H}/Iﬂ < m daa ecarol npoexyuy T
epynnot G;

3) cywecmsyem makoe n € N, umo daa ecaxozo npamozo pasaogcenus G = A S B caedyem

|H/(ANH) & (BN H))| < n.

Jokasamesvemso. JKBUBAIEHTHOCTE 1) <> 2) cupasenusa BBugy pasencrsa 7H + (1 —m)H =
H+mH.

1) = 3) Oycrs m: G — A — npoeknus, a § =1 —n. Tak kak (1H + H)/H =nH/(tHNH),
to |[tH/(mH N H)| < m ansg wexkoroporo m € N, ananoruuno |0H/(0H N H)| < m. ITockonbky

[tH/(tHNH)| & [0H/(OHNH)| = (tH®60H)/[(tHNH)® (0H N H)],
ro |(nH ® 0H)/[(tHNH)® (6H N H)]| < m?. A Tak kak
*HANH=ANH, 0HNH=BNHu H<7H&0H — H+H,

to |H/(ANH)® (BN H))| <n, tme n =m?.

3) = 1) Ilycte m — mpoeknust rpynnsl G u m(G) = A, (1 — )G = B. Tax kax ker(w [ H) =
HNB,0omH = H/(HNB). Orcrona tH/(HNA) = H/((HNA) & (H N B)). Ilockoapky
THNH=ANH, o |tH/(rHNH)| <n. O

U3 nokazaresbCTBa UMIUIHKAIMK 3) = 1) jieMMbl 4 BBITEKAET

Caencreue 1. Ecsiv H — paBHOMEPHO MPOEKTUBHO WHEPTHAS MOATPYIIIA rpynnsl G, TO CyIe-
crByer Takoe n € N, 9o 151 BCAKOTO psiMoro paszsoxkenus G = A@ B umeem |[mH/(ANH)| < n,
rje ™ — npoekius rpynnsl G Ha A.

B nemmax 5 u 6 ucrnonb3yem MeTOJ JOKa3aTeabCTBa JemM 2.2 u 2.8 u3 [5].

Jlemma 5. Ilycmo nodepynnw H, Hg epynnot G pasromepro npoexmueno unepmust. Tozda
nodepynnoe H N Hy u H + Hy maxotce pasHOMEPHO NPOEKTNUSHO UHEPMHDL.

Joxazameabcmeo BHITEKAET W3 TOTO, UTO CYIIECTBYET MHBEKTUBHBIN romomopdusm hakTop-
rpyunst [(HNHo)+n(HNHo)|/(HNHo) B upsmyto cymmy [(H+m(H))/H]® [(Ho+7(Ho))/Ho
u suumopdusm 31oit upsimoit cymmbt Ha [(H + Hy) + w(H + Ho)]/(H + Hp). O

Canencrsue 2. PaBnoMepHO MPOEKTUBHO WHEPTHBIE TOATPYIIIBI TPYIIILI 00PA3YIOT HOIPEITETKY
B PeIIeTKe BCeX €€ IMIPOEKTUBHO MHEPTHBIX MOATPYIIIL.
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JIemma 6. ITyemv Hy < G, H < Hy u ¢axmop-epynna Ho/H wonewna. Ilodepynna Hy pasro-
MEPHO NPOEKMUBHO UHEPMHA M0204 U MOALKO 0206, K0200 PAGHOMEPHO NPOEKMUCHO UHEPMHE
nodepynna H.

Howaszameavemeo. Ilycrs m — npoextug rpynnsl G. Beugy cyiectBoBanus smuMopdusMa @ :
(Ho+7(Hyp))/H — (Ho+m(Hyp))/Hop ¢ koneunsiv siipor Ho/H dakrop-rpyuna (Ho+m(Hy))/H
KOHEUYHa TOIJIa M TOJIbKO TOrjla, Korja koHeuna dakrop-rpyuna (Ho + 7w(Hp))/Ho. Homycrum,
aro noarpynna Hy paBromepHo npoektuHo nHeprHa. Torma |(Ho 4+ 7(Hy))/Ho| < n, orcrioaa
|(Ho + m(Hyp))/H| < nm, rne m = |Hy/H|. Ilockonbky H + w(H) < Hp + w(Hy), to |(H +
m(H))/H| < nm, 1.e. H— paBHOMEPHO HPOEKTUBHAsL HOAIPYIILIA.

Homycrum, uro nogarpynna H pasaomepro npoekruno nnepraa. Taxk xak |Ho/H| = m, 1o
i (Ho) fx(H)| < m, swas, | (Ho-+m(Ho))/(H+(H))| < m?. Taee (Ho-+(Ho))/(H-+m(H)) =
((Hy + 7(Ho))/H)/((H + w(H))/H) n mo ycaosuto |(H + w(H))/H| < k nra Hekoroporo k.
Hostomy |(Ho + 7(Ho))/H)| < km?. Cnenosarensuo, |(Ho + m(Hp))/Ho)| < km?, .e. Hy —
PaBHOMEPHO TPOEKTUBHASI TIOATPYIITIA.

O

Caencrsue 3. Ilycrs moarpynnst H, Hy rpynnsr G couzmepumbl. Torma

1) moarpynna H paBHOMEPHO NPOEKTUBHO MHEPTHA <> noarpynna H N Hy paBHOMEPHO npO-
e€KTUBHO MHEPTHA <> moarpynna Hy paBHOMEPHO TPOEKTUBHO MHEPTHA;

2) noarpynna H paBHOMEPHO NPOEKTUBHO MHEPTHA < noarpynua H + Hy paBHOMEPHO mpo-
eKTHUBHO WHEPTHA <> monarpynna Hy paBHOMEPHO TPOEKTUBHO WHEPTHA.

Jlokasamensvemeo BeITekaer u3 jgeMmbl 6, Tak kak B 1. 1) H N Hy nmeer korewnbrii naaekC B H
uB Hy. B 2) Hw Hy nmeror xoneunsit nagexc 8 H + H. O

3 ciencTBus 3 HENOCPEACTBEHHO BBITEKAeT, YT MOArPYIIa TPYIIbl, COM3MepuMast ¢ ee Tpo-
eKTUBHO MHBAPUAHTHON MOATPYIITIONH, pABHOMEPHO MTPOEKTUBHO MHEPTHA.

B ([6], coiicTBa 5—7) yKazaHo cTpoeHMe TIPOEKTUBHO WHEPTHBIX MOATPYIN H HepeyupoBaH-
ueIix rpynn G, HaiigeH psj ycaoBuil, Korga geaumas dacth D rpynnel G conepxkurcsa B H. Tns
PABHOMEPHO TPOEKTHBHO WHEPTHBIX TOATPYII CBOHCTBO 7 m3 [6] MoxkHO ycmmurh. A mveHHO,
CHIpaBETUBO

IIpeamoxenne 4. Fcau G = D ® R, 2de D = F @ (@p D,) — deaumasn wacmo epynno G,
P — deaumasn wacmo bes xpyuenus, P, Dp — nepuoduneckasn wacmo epynno. D u H — maxas
PABHOMEPHO NPOEKMUBHO UHepMHas nodepynna epynnos G, wmo nodepynna H N R ne asasemcs

nepuoduuecxot, mo D < H. Ecau oice nodepynna H N R, ne asasemca ozpanuqennot, mo
D,<H.

Hoxaszameavemeo. Ilycrs snement x € H N R nmeer GeckoHewwblt mopsiaok. Ecau F #£ 0, To B
CUJTy WHBEKTUBHOCTH TPyIbl F' mmsd Beakoro 0 # y € F' cOOTBETCTBUE & — Y TIPOJOIKALTCS /10
romomopduzma R — F. Buagut, H N F — cyiecTBennas moArpynma B F') a mocKoabKy (pakTop-
rpynna F/(H N F') HeorpanndeHHas, TO B CUJLy PABHOMEPHON WHEpTHOCTH HoArpynnsl H nveem
F < H. Torga (|6], csoiicreo 5) D < H. Ilycrs F = 0, ecain daxrop-rpynmna rpymnst H N R
o ee meproamaeckoit gactu t(H N R) p-pemuma, 1o u3 1. 2) memwmsr 2, caegyer D, < H. Ecim
dakrop-rpynna (HNR)/t(H N R) He siBisieTcst p-/1eJIMMOM, TO B CUJLY MHbBEKTUBHOCTH JIJIUMbIX
IPYIIN IS KaxKI0T0 HATYPaJbHOrO n cymectsyer romomopdmsm H N R — Z(p°), nokpeisaro-
muit B KBA3UIMKINIECKO rpynme Z(p°) mukamueckyto noarpynny nopsaka p". Pasaomeprast
uaepraocts H Breder ycnosue D), < H. O

O,Z[HI/IM U3 OCHOBHBIX BOTIPOCOB U3YYIC€HUA TPOEKTUBHO MHEPTHBIX MOATPYIIT ABJIACTCA BOIIPOC,
KOTrla TaKue TOATrPYIITbL 6yﬂyT BIIOJTHE MHEPTHBIMUA.
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Ilpengoxxenne 5 ([6], upeiokenue 7). Ecau G =G1 @ --- & G, — epynna 6e3 kpyuenua, 2de
n>2 G =Gjnpuij=1,...,n, mo ecaras npoekmuero unepmuas nodepynna epynnv G
ABAACMNCA 6NOAHE UHEPMHOL.

DTO TPEJJIOZKEHNE CITPABEJINBO U JJIsd TTPOU3BOJILHON TPYIIIBI, & He TOJBKO JIJIsl IPYHIbl Oe3
kpyderusi. [10cKoIbKY GECKOHEUHYO TIPAMY0 CyMMY (6ECKOHETHOe MPsSIMOe MTPOU3BEICHNE) H30-
MODP(MHBIX T'PYIIT MOYKHO ITIPEJICTABUTEL B BUJIE MPSIMOU CyMMBI JIBYX M30MOPGHBIX IPYII, TO U3
PeJIIOKEHNS D HEMTOCPEJACTBEHHO BBITEKAET

Cuencrsue 4. Ilycts G = @, ; Givm G = [[,; Gi, e | 1| > 2, G, = Gjupui,j=1,...,n.
Torga Beskast MPOEKTUBHO WHEPTHAS MOArPyNHa Tpynnbl G ABJISETCS BIIOJHE HHEPTHOM.

B ([2], reopema 5.13) nokazano, uro B geanmoit rpymie D Besikast BIIOJIHE MHEPTHAS HOAIPYIINa
com3MepuMa C BIOJHE MHBAPUAHTHON TOTA U TOJBKO TOTJA, KOraa panr 6e3 kpyuenus ro(D) = 0
uin oH GeckoHedeH. YKaxkeM CTPOeHUe BIIOJIHe MHePTHBLIX HOAIPYII HePUOJAMYECKUX JIeMMbIX
rpyni. fIcHO, 4TO MOXKHO OrpaHMYUTLCH IPUMAPHBIM CJLydaeM.

IIpensioxkenue 6. B deaumois p-epynne KoOHeuH020 PaH2a 6CAKAGA CODCMBEHHAA BNOAHE UHEDT-
naa nodzpynna xoneuna. Ecau D umeem Geckoneunvid parne uw H — ee beckoneunan cobemeaennas
snoane unepmnas nodepynna, mo D = D1 @ Ds, 2de D1 umeem xoneunwds pane w H N D —
koneunas epynna, a H N Dy = Da[p™] dasa nexomopozo yeaozo wucaa n > 0 u H cousmepuma
c (HNDy)® (HNDy). Beakaa cobemeennas 6noane unepmuaa nodepynna epynnu. D asasemcs
PABHOMEPHO SNOAHE UHEPMHOT.

Hoxasamenvcmeo. B paznoxumoit nesumoit p-rpyie [ GECKOHEYHOTI'O PAHIa €€ BIOJIHE HHEPT-
Hag noarpynma H 6yner 6eckoneunoii. Bee cobersentble moarpymibl rpymibl Z(p>®) KOHEUHB,
MO3TOMY €CJAU PaHr Tpynmbl [ KOHeYeH, TO OECKOHEYHOCTHL moArpynmbl H rpynmer D Bieder
Hepeayrmposantocts H, o ([7], memma 5) H = D. Ecan ke D umeer 6ecKoHeUHBII paHT, TO CO-
[JIACHO JIeMMe 7 IS HEKOTOPOTO PaMOoTro ciaaraemoro Dy beckonedrnoro paura mogarpynna H N Do
sBasgercs proaHe naBapuantaoit B Dy. [lockonbky H N Dy momxna 66iTh cobcTBermoit B Do, TO
H N Dy = Ds[p"] puist HekoToporo 1enoro duciaa n > 0. B 10nogHUTeNbHOM TIPSMOM CJIaraeMoM
D, xomeunoro panra H N D; kax cobcTBeHHas BIOJIHE WHEPTHAS MOATPYIINA MO JTOKAZAHHOMY
IOoKHA OBITH KOHEYHOW. HeTpyaHo BuIeTh, YTO BO BCEX PAa300pAaHHBIX CAydaax moarpymnmna H
PaBHOMEDPHO BIIOJTHE WHEPTHA. O

B |7] ormegasock, uTOo mpM HMCCAEIOBAHWKM BOIPOCA COM3MEPUMOCTH BIIOJHE WHEPTHBIX ITO/I-
)
CPYIII BIOJHE NMHBAPUAHTHBIM HOATPYIIIAM B CJIYYae IPYyIl 0€3 KPYUeHUd MOXKHO OrPAHUINTHCS
peayuupoBaHHbiMU IPynamu. s yanobcTBa CChIOK NPUBEAEM CJIEIYIONINE Pe3YabTATHI.

Jlemma 7 ([8], memma 2.2). I[lyemv H — enoane unepmnaa nodepynna epynno. G = @, Gi,
2de mnoorcecmeo I Geckonewno, u nycms m; cymo npoekyuu G na G;. Toeda H cousmepuma
c @, mi(H), nodepynnv m;(H) snoane unepmunt 6 G, u nowmu sce m;(H) enoane uneapuanm-
nor 6 Gi. Kpome mozo, cyuecmsyem makoe konewnoe noommoscecmso S C I, wmo nodepynna
Dicn s mi(H) enoane unsapuarnmna 6 P,cp g Gi-

Ipeanoxxenne 7 ([7], npexnoxenne 2). ITycmv G = @,.; Gy — maxoe pasaosicenue epynnoi
G, umo panz xasicdoti epynnsve G; xoneuwen u dasa ecex G; 6 QONOAHUMEALHOM NPAMOM CAG2AE-
MOM HATOCTNCA NPAMOE CAGRAEMOE, USOMOPPHOE NPAMOT CYyMmMme 4100020 KOHEUHO20 YUCAE KONUT
epynnoe G; Tozda ecaxan enoane unepmmnan nodepynna zpynnv, G cousmepuma ¢ Hexomopot
BNOAHE UHBAPUAHMHOT Nodepynnot.
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B uacrHOCTH, M3 npeyIOKeHUS 7 CAEAYET, YTO BO BIOJIHE PA3JIOKUMON I'PymIe, KaxKIad OJ-
HOPO/IHAST KOMIIOHEHTA, KOTOPOil nMeeT OECKOHEYHbIN PAHT, BCAKAs BIIOJHE WHEPTHAS HOJIPYIIIA
coM3MepuMa ¢ HeKOTOPO# BIIOJIHE MHBAPUAHTHON ITOATPYIIION.

B coyuae, Korga BmoJiHe pa3oXnMasd CPYINa UMeeT HEHYJEBLIE OJIHOPOIHBIE KOMITOHEHTEI
KOHEeYHOTO paHra, B (|7], Teopema 2) 6bL1a J0Ka3aHa

Teopema 1. Iycmv G = @, cq Gt — pedyyuposannas 6noine pasironcumas 2pynna 6es xpye-
nus, 2de Gy — ee nenyaesvie 00nopoduvie xomnonenmovs muna t, u 1 < [Q| < Rg. Beaxaa eénoane
unepmmuaa nodepynna 2pynno. G cousmepuma ¢ HEKOMOpPotl 6noane uH8aPUArRMHoG nodepynnot
mozda u Mmoavko moezda, x02da 0ad KancAot 00nopodnotl Komnonenmut G # 0 Koneunozo panaa
epynnot G 6BNOAHAIOMCA CACOYIOULUE YCAOBUA!

1) pG; # G 044 6CAK020 NPOCMO0 YUCAA Dy

2) ecau T < t daa mexomopozo t € Q, mo pane epynnw Gy Geckoneuen, npuuem mun t T
udemnomenmen, ecau medcdy T u t wem munos us (1.

HamomunM, 9T0 3/1€MEHT ¢ YACTUIHO YIOPSTOIEHHOTO MHOKECTBA M Ha3BIBAIOT JOMUHUPYIO-
wuMm It djieMerTa © € M u numryT Jjist KpaTKocTu © <1 Y, eciu £ < Y ¥ He CYNIECTBYET TaKuX
aseMeHToB z € M, uto & < z < y.

Ob6oznaunM depe3 I Kjaacc BCEX TAKUX PEJYIIMPOBAHHBIX BIOJIHE PA3JIOKUMBIX Tpymn Oe3
kpydenus G = @, q Gi, rie Gy — Takue HeHy/IeBble OJHOPOJHBIC IDYIIIBI THIA f, YTO I
Kaxkj0ro 7 € ), orBevaioniero kommnoHenTe (G; KOHEYHOTO PaHra, KOHEYHO MHOKecTBO {\ €
Q|7 < A}, npudem agist kaxkzgoro t > 7 cymectsyer A € ) co coiictBom T <\ < t.

Teopema 2. Bceaxasa enoane unepmuas nodepynna 2pynnot G € N cousmepuma ¢ Hexomopot
BNOAHE UHBAPUAGHMHOT Nod2pynnol mozda u Mmoavko mozda, Ko2da daa ka0l 00HOPOOHOT
xomnonenmv, G, # 0 xoneurnozo panza epynnot G 6bINOARAIOMCA CACOYIOULUE YCAOCUS:

1) pG; # G+ Oas 6caK020 NPOCMO20 YUCAG P;

2) ecau T < t, mo pane Gy beckoneuen u mun t: T udemnomenmen.

Hoxaszameavemeo. Heobrodumocms nokazana B TeopemMe 1, KOHEUHOCTD ) TpW 9TOM HE UCIOJIb-
30BaJIACh.

Hocmamounocme. 3ammmem rpymny G B suge G = @,c; Gi, rae G; — rpymus panra 1.
Mycrs 7; : G — G — npoexipu. Cormacno gemme 7 H ~ @), mi(H), Bce moarpynme: m;(H)
BIIOJIHE WHEPTHBI B (G; W CYIIECTBYET TaKoe KOHEUHOe mojMHOXKecTBO S C I, 9To moarpymnmna
H" = @;ep s mi(H) suonme nnsapnantaa 8 G" = ;e\ g Gi, a moarpynna H' = @ m;(H)

suosse uneprua 8 G = @ ¢ G;. Jouycrum, yro S # &. Ecin pnst tuna t(Gj), j € S, paur

jes
COOTBETCTBYIOLIEH KOMIOHEHTbI KOHeueH, 10 npucoeauanm Kk G’ Bee G; uz G, tun koTopbix
pasen t(G;); ecl e PaHT COOTBETCTBYIONIEH KOMIOHEHTH! GeCKOHedeH, To npucoeunnm Kk G
Bce G; m3 G, tun koropeix pasen t(Gj). s moaydenmbix S, G', H u G”, H" coxpanum
OpeXKHAe 0003HATECHMSI.

Hekoropsie nmoarpynnst m;(H) rpynn G, npucoepnnennbix K G, He BHosne mHBApUAHTHLI
B G, a TOJLKO BIOJIHE MHEPTHLI. [lokaxkeMm, uTo or H” MOXKHO mepeiiTi K con3MepnMoii BIOJTHE

=/
unBapuanTHO# nmoarpynne H  rpynnel GY. Badukcupyem oapny ms Takumx rpynn G M IycTb
t; = t(G;). Torna xommonenta Gt, = (P, Gi ecTh npaMas cyMMa GECKOHETHOTO |HCTA M30-
Mopdubix rpynn G panra 1. Corsmacuo jsemme 7 mouru Bee m(H) BrosiHe naBapuanTHbl B G,
u Tak Kak rpynnel G npu [ € J; u30MOpdHBI, TO 9TH BIIOJHE WHBAPUAHTHBIE TOATDYb! 7 (H )
rakxke w3oMopdubl. [lo mpennonoxkenuto cpean 7 (H) ecTh KOHEUHOE UHCIO HE BIIOJIHE WHBA-
puanTHbIX noxrpymmn my, (H),. .., m, (H), 3aMeHnM 3TH IOArPYNILI Ha COU3MEPUMbIE UM BIIOJIHE
) JE—

wHBapHaHTHBIC Toarpymmsl Vi, < Gy, rae Vi, = m(H) mpu I € J; \ {lg|q = 1,...,k}. Ilo-
CTYTIUB aHAJOTHYHBIM 06pasoM co Beemu nogobubivMu (G, yoexmaemcs, uTo HoBag rpymma G
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-/ —=// —=/!
COZIEPKUT BIOMHE MEBapHanTHYo oarpynny H = ,cpngmi(H ), rae mi(H ) = mi(H), ecm
—=/

m;(H) Brionne nupapuantha B8 G;, u m;(H ) = V; B nporusHOM ciryuae. BriosiHe mHBApUaHTHOCTE
=/

H B G" cnenyer uz toro, uro k G” pobapasiu rpynnsl G, COOTBETCTBYIONIME KOMIOHEHTAM
DECKOHEYHOrO paHTa, a TaK¥Ke BBUJY TOTO, 9TO ucxopHas noarpynna H'” Gbuia Bnoame naBapu-
anTHa B G”. OTMernuM, 4TO BCe KOMIOHEeHTHI rpyimnbl G 6eckonednoro paura cogepzkarca B G,

-7, i -
_ / — _

Ilyere H = H & H'. Beuay KoreqHocTn MHOXKeCTBa S HoBad noarpynna H = @, ; m;(H) Gyzer
COM3MEpUMa, NCXOIHOM moarpytme H.

U3 yesoBuit 1) u 2) BEITEKAET, 9TO PA3JIUIHBIE TUIIBI T], T2 KOMIOHEHT KOHEYHOT'O DAHTA HECPAB-
HuMbl. eficTBuresnibao, ecin 1p < T2, T0 71 <I t < o juig HEKoToporo t € () rye ¢t < T9, HOCKOJIBKY
coriacuo 1. 2) paur Gy 6eckoneden. U3 t < 1o u m. 1) Berrekaer, uto pGy # Gy Ui BCSIKOTO
npocroro yncyaa p. Orcioga 7 = t, TOCKOJbKY THII t : 7] WaeMIoTeHTeH. [IpoTuBopedne.

Kak ormeuasnocs seime noarpynnst m;(H) npu i € I\ S Bnonne uagapuanrast B G, Ocranocs

/ / (A (IT
nokasarb, 4o B G' MOXKHO BbIOpATh BlIOJIHE MHBApUAHTHYO noarpyuny F' ~ H = P jes T (H)

Takyio, uto 9(F') < F" = @,epgmi(H) m Y(F") < F' pna scex p € Hom(G',G") n ¢ €
Hom(G”,G"). Tipu 3T0M, 9T06BI MOMyIHAach consmepumocts ¢ H, ynamam 3 G u G” te Gj,
nust kotopwix 7 (H) = 0.

O6o3HaumM uepe3 S7 MOAMHOXKECTBO TeX T € S, Jjasd KOTOphIX cymectsyer i € I\ S co
ceoiicteom t(G;) < 7. Ilycrs F| BriosHe wHBapmaHTHasi TOArpynmna B G') OpoxKaeHHast 00pa-
samu Beex romomopdmamos (1), re ¢ € Hom(G", G'). fcno, uaro I < P,cq, Gj- Beuny
sriosae naBapuantHocT F” B G numeem p(F)) < F” nna seskoro ¢ € Hom(G', G”). Tlockonb-
Ky panr Gy, Geckomeuen mias kaxjgoro t; = t(G;) npu t(G;) < T, orcioga @jesl mi(H) ~ F,
TaK KaK B IPOTHBHOM CIydae moarpymma H me 6buta GbI BOOJHE HHepPTHOH. JleffcTBHTENLHO,
ecin F = @jes, m;(H), o > fi(F") =~ P jes: 7;(H) 1Jist HEKOTOPOTO CYETHOTO MHOZKECTBA
romomopdusmos f; € Hom(G”,G"). Pasbusag Gy,, t; < T, Ha CY4eTHOE YHCIIO U30MOPQHBIX CJla-
raeMbIX, MOXKHO onpegenuTsb romomopdusm f € Hom(G”, G') co ceoitctsom f(F") =Y fi( F"),
9TO IMPOTUBOPEYNUT BIIOJTHE MHEPTHOCTU TTOATPYIIIIHL F

st kazkoro j € Sy = S\ S 10 ycioBuio CyImecTByeT TONbKO KOHeIHOe TToAMHOKeCTBO Aj C
Q) Taxoe, uro 7; = t(G;) < A mpu A € Aj. Tlosromy mo reopeme 1 BIOIHE WHEPTHAS TIOATPYIIIA
7, (H) @ (@AGAJ- WA(H)), rjie Tr; W T\ — NpoeKnuu rpynnel G Ha ee npsaMble ciaraemble Gr, 1
(G COOTBETCTBEHHO, COM3MEPUMA, BIIOJIHE MHBAPUAHTHON moArpytme X ;@Y 3nece X < GTJ. u
Y < @AeAj G

[Iycre Fy = ®j652 Xj. Illycte Teneps t > 75, a A\; — Takoit, uro 7; < A; < t. B cuny
OPeIOIOKeHNS 00 UAEMIIOTEHTHOCTH THUIIA \;j : 7j BCAKHN roMomopdusMm rpymnnbl G; THIA Tj
B rpymry G Tuna t npeacrasuM B Buge Komnosunun G; — Gy — G, tae G, — TPy THIIA \;.
BuaunT, 06pas noarpynnel FY npu geficteun xkaxaoro supomopdmsma rpynmbl G coepKuTes
B HEKOTOPOM 3HJ0MOpPdHOM 0fpase BIOJHE HHBAPHAHTHON TOArpynusl P;cg, ¥ rpymub H.
CrrenoBaresbno, B Kadecrse F' MOKHO B3aTh noarpynmny F| & Fj. O

B zaksirodenue aBrop Bbipazkaer 61arodapHOCTb PELEH3EHTY 32 PsiJl CYIIIeCTBEHHbIX 3aMeYaH Ui
U PEKOMEeHIAInii, a TaK¥Ke 33 yKa3aHue Ha Kjacc Tpynn I, pacumpsdaromuil Kjiacc, KOTOPBIi
MIPEJIIOJIAaTaJIoCh PACCMATPUBATEL B TeopeMe 2.
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A.R. Chekhlov

Fully inert subgroups of completely decomposable groups, having homogeneous
components of the final rank

Abstract. For a considered class of completely decomposable torsion-free groups, comprising of
itself all completely decomposable groups with final number homogeneous components, are found
necessary and sufficient conditions, connected with types of component of the final rank, under
which any fully inert subgroup commensurable with fully invariant. It is described of splitting
mixed groups, in which any subgroup is projectively inert. It is shown that every projectively inert
subgroups of the group form the sublattice in lattice of all its projectively inert subgroups.

Keywords: commensurable, fully inert subgroup, projectively inert subgroup, uniformly projec-
tively inert subgroup.
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