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ABSTRACT. The main purpose of this article is to study the model-
theoretic properties of Abelian groups within Jonsson theories. The obtained
results give us Jonsson analogs for the Schréder-Bernstein property and
for the elementary classification of complete theories of Abelian groups.
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1. BBEJIEHUE

OcHoBHBIE 33712491, BOSHUKAIOIINE B KJIACCUYECKOH (IIEPBOr0 IOps/IKA) TEOPHUU
MoJieJsiell, SABJIAIOTCS CJIEJCTBUEM <IIPOTHUBOIIOCTABJIEHUS» HEKOTOPBLIX CHHTaKCHYe-
CKUX U CEMAHTUYIECKUX YCJIOBHII JIOTUKHU I1€PBOro nopsiaka. Kak nmpasBusio, nMmes je-
JIO ¢ (DUKCUPOBAHHON CUTHATYPOIl, TOJI CHHTAKCUYIECKUM YCJIOBUEM MBI TIOHIMAEM
HEKOTOPBIE TEOPETUKO-MOJIEJIbHBIE CBOCTBA, (DUKCUPOBAHHOW TEOPHUU SI3bIKA JAH-
HON curHaTyphl. VI COOTBETCTBEHHO MOJI CEMAHTUIECKUM YCJIOBHEM MBI TTOHIMAEM
HEKOTOPBIE yTBEPK/IEHUS O TEOPETUKO-MOJEIbHBIX CBONCTBaX O0BEKTOB, IMIPUHAJI-
JIEYKAIUX KJIACCY MOJiesiell JaHHOM (DUKCUPOBAHHON! TEOPUU U CBA3U MEXK/Ly HUMU C
HOMOIIIBIO PA3JINIHBIX TUIOB MOPGU3MOB (roMoMopdu3MoB, n30MopbU3MOB, aBTO-
MOP(hU3MOB, 3/IEMEHTAPHBIX MOHOMOPMU3MOB u T.11.). K cunrakcnaeckum ycioBusaM
MOXKHO OTHECTH, HAIIPUMEDP, YTBEPKJIEHUS, KOTOPBIE OIPEIETIA0OT TaKue IMOHSITHSI,
KaK aKCHOMATU3UPYEMOCTb TEOPHUH, IIOJTHOTA TEOPUHU, aTOMHas (pOPMYJIa, TJIABHBIN
THUII, HETVIaBHBIM THUII, aTOMHas MOJEJb U T.JI., © COOTBETCTBEHHO K CEMaHTUYECKUM
YCJIOBUAM MBI MOXKEM OTHECTH, K IIPUMepY, YTBEPKJIeHUsd, KOTOPbIe OIIPeJeIAI0T
TaKue IOHSITHS, KaK 3JIEMEHTAPHOE BJIOXKEHUE, M30MOP(HOE BJIOXKEHUE, MIPOCTasi
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MOJIEJTb, aJredpamdecku mpocTas MOJEIb U T.n. VIHOrma CHHTAKCHIeCKNe U CeMaH-
THYECKUE TOHATHUS ABJISIOTCS 00010 MHbIME. KaK MpaBmiio, B 9TOM CJIyIae MBI HMEEM
3aKOHYEHHBII MaTEMATUIECKNIl pe3yIbTaT B Buje Kpurepus. Hanmpumep, B ciydae
CYETHOTO S3BIKA MOJIEIb PACCMATPUBAEMOIl TEOPHUH JAHHOTO S3bIKA aTOMHA, TOIJA
U TOJIBKO TOIJ[a, KOTJIa OHA CYETHO-IIpOCTasi. B ciydae, KOrJa Mbl UMeeM IO00HbIe
Pe3yJIbTAThI, IIPOUCXOIUT KAYECTBEHHOE YIIy UllleHNe TIOHUMAHUS CYTH MCCJIELyEeMbIX
GbUKCHPOBAHHBIX OOBEKTOB: TEOPUH U €€ KJIACCA MOJIEJIEH.

Takum obpasoMm, Kiaaccudukarus (PUKCHPOBAHHON TEOPUU W €€ KJacca MOJe-
Jieif OTHOCUTEIbHO HEKOTOPBIX CHHTAKCUYIECKNX U CEMAHTUYECKUX YCJIOBUI SIBJIA€T-
CsI OJTHOW M3 BaXKHEHIMX 33124 KJIACCUUIeCcKo#l Teopun Mojeseit. B camoit Teopun
MOJIeJIel, Kak 3aMedeHo B 0030pHoit crarbe X. JIxk. Keiiciepa «OcHoBBI Teopunu mo-
nesefi» B cupaBounoil kuure nog pex. k. Bapsaiica [1], ucropudecku cjioKuaoch
nBa HanpasieHus. B [1] ux Ha3blBaOT «3alaHON» U «BOCTOYHOI» Teopueil Moze-
JIeil, 9T HA3BAHUs YCJIOBHBI, OHU CBA3AHBI C TeorpadUIeCKUM MECTOM IIPOKUBAHUS
OCHOBOIIOJIOX(KHUKOB Teopur Mojejeit. A.POOMHCOH »KUjI Ha BOCTOYHOM IOGEPEKBE
CIIA, a A.Tapckuii >KuJI Ha, 3aI1a,HOM.

«3amagHasi» Teopus Mojelieill pa3BuBaercsd B Tpagunusax Ckymema u Tapckoro.
Omna B 6oJIbINEH CTEeHN MOTHBIPOBAJIACH TPODIEMAMU B TEOPUH IHCE], AHAJIU3E U
TEOPUU MHOXKECTB, U B HEIl MCHOJIB3YIOTCA BCe (POPMYJIBI JIOTUKH IIEPBOIO HOPSIKA.
B gactHocTH, B KauecTBe MOPGMHU3MOB B «3aIIa/IHOI» TEOPUHU MO/IeJIeil pacCMaTPUBa-
FOTCsI PA3JIMYHbBIE THUITHI JIEMEHTAPHBIX MOPGU3MOB. «Bocrounasi» Teopust Mojesieit
pasBuBaercd B Tpamunuax Majbuesa nu Poourcona. OHa MOTHBHPOBaAJIACH IPOOIIe-
MaMu B a0CTPaKTHOI ajredpe, rie OpMyIIbl TEOPHil OOBITHO UMEIOT CaMoe OOoJIbITIee
nBa 6s10ka KBaHTOpoB. OHa JleaeT yaapeHne Ha MHOXKECTBa OECKBAHTOPHBIX (hOp-
MyJI U 9K3UCTEHIMAIBHBIX (hopMyst. B «BocTouHOI» Teopun Mojiesieil, Kak paBuiio,
B Ka4yecTBe MOP(MU3IMOB pacCMaTPUBAIOTCA TOMOMOPMU3MBI U U30MOP(MU3MBL.

Taxum 06pa30M, MOYKHO 3aMETHUTh, UTO UMesT JIeJI0 C TEOPETUKO-MOJIEJIbHOMN aTpu-
Oy TUKOIl «BOCTOYHOI» TeOpUeil MOIe e, Mbl, KaK ITPABUIIO, IMEEM JIEJI0 C HEITOTHBI-
MU TEOPUSMHU U MOPMOUIMAMY MEK/Ty UX MOJEISIMU, KOTOPbIE MAKCUMYM COXPAHSsI-
eT CBO#iCcTBa Oy/IeBBIX KOMOMHAIMI aToOMapHBIX hopmyst. Kitacc HEmOHBIX Teopuu
JO0CTATOYHO IMHUPOK, IIO3TOMY €CTECTBEHHbLIM ABJIAETCA OrpaHUYEHUE IO UHIYKTUB-
HBIX TeOpuil ujm V3-akCcuoMaTu3nupyeMbIx (OrpaHudeHne Ha AaKCHOMATH3UPYEMOCTD )
TeMm 0oJiee, YTO OCHOBHBIE THIIBI AJIr€Op TaKOBBIE. B CMBIC/IE OrpaHUYIEHUs] HA OJI-
HOTY PacCMATPUBAEMOIl T€OpUU C HAIel CTOPOHBI MAKCHMAJIbHBIM TPeOOBaHUEM B
OOJIBIINHCTBE CJIYYIAEB ABJISETCHA TPeOOBAHUE IOJHOTHI I VI-TIpejIoyKeHnit U, KaKk
MHUHHUMYM, 9K3UCTEHINAJIBHON [TOJTHOTHI, T.e. JJIsd J-ripejiyiozkeHuii. B kadecTse Mo-
JleJiell TIpu U3yJYeHur JAHHOIO TUIIA TEOPHil, KAK IIPABUJIO, PACCMATPUBAETCS HEKO-
TOPBIH TOJIKJIACC KJIACCA BCEX MOJIEJIell pacCMaTPpUBAEMOil TeOpHN, & NUMEHHO, KJIACC
€€ 9K3UCTEHIINATHHO 3aMKHYTBIX MOJIEJIEH.

JlanHasi CTaThs MOCBSIIEHA BOIIPOCAM KJIACCH(UKAIINN TEOPHl U UX KJIACCOB MO-
JeJsieil B paMKax U3y4eHus HOHCOHOBCKUX TE€OPUA. HNoncorosckme Teopuu 00Pa3yoT
JIOCTATOYHO IMIMPOKUIA TOJIKJIACC UHYKTUBHBIX TEOPHil U U3 OIPE Ie/I€HUs] HOHCOHOB-
CKUX TEOPUWIl CJIe/yeT, 9TO OHU, BOOOIIE INOBOPsi, HE IOJIHBI. JTU TEOPUH YIOBJIe-
TBOPSIIOT €CTECTBEHHBIM TPEOOBAHMSAM, TAKUM, KAK WHIYKTUBHOCTb, CBONCTBO COB-
MECTHOTO BJIOYKeHHst i amajbrambr [1] (omp. 6.1, crp. 80). Vomconosckuvu Teopu-
sIMU, HAIIPUMED, SBJISIIOTCS TEOPHH TAKUX KJIACCUYECKUX aJreOpamvecKux CHCTEM,
KaK 11oJist (DUKCUPOBAHHON XapaKTePUCTUKH, IPYIIbI, abeieBbl I'PYIIIIbI, PA3JINYHbIE
THUIIBI KOJIEIl, OyJieBbl anrebpel, pemérku, noauronsl. T.T. Mycradun B padore [2]
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0000ITII IOHCOHOBCKUE TEOPUM W HAIIE/ CBS3b MEXKIY IOJHBIMUA TEOPUSIMU, HOH-
COHOBCKMMU TeOPUSIMU U ODOOIIEHHBIMU HOHCOHOBCKUME TeopusMu. B padore [3]
Emkeesbim A.P. ObLIO IIPOIOJIZKEHO UCC/IEI0BaHUEe HOHCOHOBCKUX TEOPHUil OTHOCH-
TEJIbHO PA3JINYHBIX TEOPETHKO-MOJEJIbHBIX CBOMICTB NX KOMIIAHBOHOB, B TOM HHCJIE
u J-crabuyibHOCTH. B 9yacTHOCTH, B paMKaxX W3ydYeHUsl HOHCOHOBCKUX TEOPHil Obl-
JIO TIEPEOIIPEIeJIEHO TAKOe BaryKHOE IOHATHE, KaK (DOPKHHI, KOTOPOe paHee OBbLIO
onpeneseno C.Ilemaxom [4] u gBisiercs ONHUM M3 OCHOBHBIX CPEICTB COBPEMEH-
HOIl TEXHUKN TEOPUU MOJeNell mpu KJIacCUpPUKAINN MOJTHBIX Teopuit. B manbHeit-
mem EmkeeBbiM A.P. 66111 OmIpe iesieHbl HOBbIE KJIACCHI TO3UTUBHBIX HOHCOHOBCKUX
Teopuii 1 B pabore [5] GBI Oy IEHBI TO3UTHBHBIE IOHCOHOBCKHE aHAJIOTH Pabo-
el ®@. Baiicudenunra [6] st TO3UTUBHON PEIETKN IK3UCTEHIUATIBHBIX (HDOPMYJI
paccmarpuBaeMoit Teopun. [loHATHE MTO3UTUBHBIX HOHCOHOBCKUX TEOPWil BIIEPBBIE
ObLIO PACCMOTPEHO B pabotre [7] u 9TO mOHATHE, B ONPEIEJEHHOM CMbICJE, OBLIO
BBEJEGHO HOCJIe HoABeHus cepur pabor 1. Ben-fxosa [8], [9], T.x. 06a mousaTH 1O-
3UTUBHOCTH Teopun u3 [7] u [8] coBramarT MexK Iy coBOM JiIsi MUHUMAJBHOTO (dbpar-
MeHTa paccMarpuBaemoit Teopun. OTCIONa, B 9aCTHOCTH, CJI€JyeT HeTPUBUAIHLHOCTD
(me npocro o6obIeHne HOHCOHOBOCTH Paau 000OMIEHNs) IOHATHsI IO3UTUBHOCTU B
cmblcie [7], T.K., HapuMep, Takoli BaKHbBIA KJIACC MATEMATHIECKUX CTPYKTYD, KaK
MeTPHYECKHEe IPOCTPAHCTBA, HE SIBJISETCH HOHCOHOBCKUM KJIACCOM, HO SABJISETCH I10-
3UTUBHO HOHCOHOBCKMM B cMbIcsie pabot (8], [9] u, B wacTHOCTH, B cMbIcse [7] mgist
MHUHUMAJIbHOTO pparmenTa. Cjie/lyer 3aMeTUTh, 9TO CyIIECTBYIOT PA3JIMYHbIE PETY-
JISIDHBIE CITOCODBI TIEpPexo/ia OT IPOU3BOJILHOI TeOpur K HOHCOHOBCKON TEOPUM, KO-
TOpasl COXPAHSET IMEPBOHAYAIBHBIN KJIACC SK3UCTEHITNAIBHO 3aMKHYTHIX MOJIEJIEN.
Onus u3 91ux crocoboB 310 MopJu3arus reopuu [1] (Teopemsbr 2.18; 2.19, crp. 63-64;
TeopeMa 6.8', crp. 83). Takum 06pa3OM, U3yUIeHNE TEOPETHKO-MOJIEIBHBIX CBOHCTB
MOHCOHOBCKUX TEOPUH dABJIdeTcd aKTyaJIbHON 3aJiadeil, Kak B caMOIl TeOpuU MOJe-
Jieil, TaK W B YHUBEpPCaJbHOI ajrebpe, IPUYEM BOIIPOCHI, KACAIOIINECs] U3YIeHUs!
HOHCOHOBCKMX TE€OPUil B TOYHOCTH OTHOCSITCS 10 CBOEH CyTH K IIPOOJIEMATHKE «BO-
CTOYHOIT» TEOpUU MOAEJIeit.

B nmammoit crarbe MBI pacCMaTPUBAEM TEOPETHKO-MOJEIbHbIE BOIPOCHI KJIACCH-
(bHKa.HHI/I Teopun a6e.]'[eBbIX T'PYIIII OTHOCUTEJIbHO IMTOHATHA KOCEMaHTUIHOCTHU 1 CBOIi-
crea IlIpénepa-BepHirreiina B paMKax W3ydeHUsI HEIOJHBIX TEOPHil, a MMEHHO B
KJIacce IOHCOHOBCKUX Teopuil. BOpockl M3yvueHusi TeOPEeTUKO-MOJIE/IbHBIX CBOMCTB
ITOJTHBIX TeOpUii abesIeBBIX IPYIII MPEJICTABIISIOT cO00i OOJIBIION MOAPAa3Ies Teope-
THKO - MOJIEJIbHOI ajreOpel. B mannoit obiacTu mcciie10Banus Oy Y€Hbl MHOTTE
KJIACCUYECKHUe PE3YJIbTAThI, B YACTHOCTH, [IOJIHAS KJacCudUKaIys abeIeBbIX IPYIII
C TOYHOCTBIO JI0 3JIEMEHTAPHOI 9KBUBAJIEHTHOCTH ObLIA [IPOBEJeHa B paboTe I0JIb-
ckoro maremarnka B. IIImenesoit [10].

Crenmyromnue CChUIKM HA COOTBETCTBYIOIIUE MCTOYHUKN MTO3BOJIAT YUTATENIO TI0-
JIYYUTh UCYEPIILIBAIOILYI0 NWH(MOPMAIUIO OTHOCUTEIBHO 9T0i Kiaccudukanuu [10],
[11], [12], [13], [14].

Pabora cocrout u3 BBesienus u 3 naparpados. Pe3ynbrarsl Broporo maparpada
[IPEJICTABJISIIOT COOOI M3BECTHBIE (DAKTHI U3 TeOpUH abeJIeBbIX IPYII U TEOPETUKO-
MOJIEJIBHBIX CBOHCTB abeseBbix rpyti. Comepkanue TpeTbero maparpada BKIIOIaeT
B cebs HeoOXOIMMbIe CBEICHUS U PE3yJIbTAThl, KACAIONIINECs HOHCOHOBCKUX TEOPHIi.
YeTpépThiit Taparpad sSBISETCS MEHTPATLHBIM B JAHHOW paboTe W COMEPKHUT OC-
HOBHbBIE PE3YJILTATHI, & UMEHHO, KJIACCU(PUKAIINIO HOHCOHOBCKUX abe/IeBbIX TPYIII
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OTHOCHUTEJIbHO KOCEMaHTUIHOCTU — MOHSITHS, KOTOPOe 0DOOIIAeT MOHATHE JJIEeMEH-
TapHOW 9KBUBAJIEHTHOCTHU IIPU U3Y4eHUN HOJIHBIX Teopuii [10] u yrounser B pamMkax
n3ydenns HOHCOHOBCKMUX Teopuit. TakzKke B 9ToOit paboTe pacCMOTPEH HOHCOHOBCKMit
sapuantT (JSB) cpoiictsa [lIpénepa-Bepumreitna (SB) mis moaHbIX Teopuit u npu-
BeJIEH pe3y/IbTaT, MOKa3bIBAOIINIl CBsi3b cBoiicTBa JSB jjist TOHCOHOBCKOI Teopuu
abeJieBbIX IPYIII CO CBOMcTBOM SB 1ieHTpa TaHHOit Teopun, 9T0 yTOUYHSAET Pe3y/IbTaT
. T'ynpuxa [15] B pamkax u3ydeHus: IOHCOHOBCKUX abeJIeBbIX IPYIILL.

Bce meorpeiesi€Hubie IOHATHS U CBA3aHHBIE C HUIMU PE3YJILTATHL B JAHHOM CTATHE
OTHOCHUTEJIBHO HOHCOHOBCKUX TeOpuii MOXKHO HalTh B [16].

2. DJIEMEHTAPHBIE CBEJAEHUA OB ABEJIEBBIX I'PVIIIIAX 1 UX
TEOPETUKO-MO/JIE/IbHBIX CBOVICTBAX

Bxkpartie magum ocHOBHBIE OOIEIPUHATHIE 0O03HATEHNS, CBI3aHHBIE C a0€TeBhI-
MU TPYyIIIAMH.

Ecsn A — npousBosibHast abesieBa rpyia, n — 1esoe aucio, o nA = {na : a € A}.
HerpynHo Bugersb, uro u nA tak xe, kKak u A[p] = {a € A : pa = 0} st upocroro
p, 06pazyroT moArpynnsl rpynmnsl A. Bymem roBoputh, uro n # 0 JeIUT 3JeMeHT
a m3 A, eciiu a = nb jgna mekoroporo b € B. Eciau cymectByer m > 0 Takoe,
aro ma = 0, TO HAMMEHbINlee M3 TAKUX 1M HA3BIBAIOT MOPSJIKOM 3jieMeHTa a. Ta-
KM 00pa3soM, nA — 9TO MHOXKECTBO 3JEMEHTOB Ipynnbl A, nessimuxcst Ha n, A[p]
— MHOKECTBO BCEX 3JIeMEHTOB Ipymibl A nopsiaka p. Hoarpynmny (nA)[p] oberano
ob6osznadaror nAlp]. Muoxecrso T(A) Bcex 371eMeHTOB Ipylubl A, UMEIOIMX KO-
HEYHbI TOPSAIOK, HA3BIBAIOT IIEPUOJMIECKON JacThio rpymisl A. dcuo, uro T'(A) —
mo/irpyima rpyumnsl A u pakrop-rpymmna A /T( A) ~rpymma 6e3 Kpy4eHus, T.e. TPyI-

ITa, HE UMerollasd HEHYJIEBBIX 9JIEMEHTOB KOHETHOT'O IIOPA KA. ECJ'H/I BCAKUI 3J€MEeHT
rpynnbl A uMeer MOPsIJIOK, PaBHBIA p™ ISt HEKOTOPOro N > 1, To mepuojmdecKast
rpynna A HasweiBaercs p-rpymmoit. ['pynma A HasbiBaeTcs TpyNnoi OrpaHNnIeHHOTO
nopsizika, ecau nA = [0] 1y HEKOTOPOro HATYPAJIBHOIO N.

I'pynma A masbiBaeTcs JeJuMoil, econ Jyisd joboro a € A u moboro n € Z\ {0}
cymecrByer b € A rtakoii, yro a = nb. Eciu B — jpenuMmasi Tpymna u OgHOBpPe-
MEHHO TOATPYIIa TPYIIbl A, TO OHA HA3LIBAETCSA JEJIUMON MOATPYIIION I'PYIIIbI
A. T'pymmna, He cofieprKalliasi HEHYJIEBBIX IEIMMBIX TOATPYIIH, HA3BIBAECTCS PEIyIin-
posannoit. [Toarpynmna B rpymnmnsl A HazbiBaeTcss cepBaHTHOM, eciii nA N B = nB
qtst Beex n € 7. Tosopsr, uro noarpynmna B rpymmbl A BbLIeIsSeTCS B HEl MPSAMBIM
caaraeMbIM, eciin cytecTByer moiarpymmna C' rpymmsr A jis koropoit A = B @ C.

I'pynma A HasbiBaeTcs ajarebpanveckKu KOMIAKTHOMN, €CJI OHA BBIJIEJISIETCST TIPsi-
MBIM CJIATAEMBIM BO BCSIKOW I'pYyIINe, KOTOpasi COJEPKUT A Kak CepBaHTHYIO TOJI-
rpymmy. DTH TPpyIIbl 00IaaI0T PIJOM HHTEPECHBIX ¢BoficTB. Hampumep, rpymma A
ajirebpandecKn KOMIAKTHA <> B Hell pa3pentuMo Jiioboe COBMECTHOE CIETHOE MHO-
JKeCTBO yPaBHEHUIT OT JIIOOOTO YHCJIa HEU3BECTHBIX ¢ KoHcTanTamu u3 A. Herpyaao
BU/I€Th, 9YTO L{)i‘r—HaCbIHleHHbIe I'PYIIIbI BCEraa aJIFe6paI/ILIeCKI/I KOMIIaKTHBI. CTpOe—
HUe anre6panvyecKu KOMIIAKTHBIX IPYIII XOPOIIO H3yYeHO.

Creyromue npuMepbl abeIeBbIX IPYII SBJISIOTCS KAHOHUIECKUMU TPH U3y Ue-
HUU WX JIEMEHTAPHBIX TEOPUil.

(1) @ — apmauTuBHAS TPYIIIIA PAIMOHAIBHBIX IHCE], HA3bIBAEMasl IOJTHOMN pariy-
OHAJILHOI I'PYIIIO.
(2) Zy={Z:mneZ(np =1}

(3) Zpn — 1muKIMYeCKas TPYIIA HOPsiIKa P
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n
(4) Zpe — MyILTHIUIIKATHBHAS TPYNIa BCeX KOpHeil ypasHenmit 2P = 1,
n = 1,2, ..., U3 TOJI KOMILIEKCHBIX UHCeJ, Ha3bIBaeMasd KBa3UITUKJIIIE-
CKOIl Tpymmoit Tuna p°°, rjie p — MpPOCTOe YUCJIO.

3amevanue. I'pyniry Zpee MOXKHO ONpPEJIENIUTE KaK aJIATHBHYIO, TOPOXKIEHHYTO
JIEMEHTaMM C1, C2, ..., Cp, ..., TIC PC1 = 0, pCo = C1y «.oy PCpt1 = Cp.

ITycrs A — Mozesb curnarypsl abesieBblx rpynn, riae oar = (+, —, 0).

Qopwmyny Buna 3z1...3T,, Te ¢ — KOHBIOHKIIAA aTOMaPHBIX (DOPMYJI, Ha3bIBa-
FOT TIOJIOXKUTEIBHO NPUMUTUBHON (1.11.cbopmyutoit). T1.m.popmMysbl BeIpazkaooT pas-
PEINMOCTh KOHEUYHBIX CHCTEM JIMHEHHBIX ypaBHEHUIN BHUIA M1T1 + MaXo + ... +
myxy = 0. HeTpyaHo moka3ars, 94To m.11.(pOPMYJIbl 3aMKHYThI OTHOCUTEJIHHO KOHb-
IOHKITUY 1 HABEITUBAHUS KBAHTOPA CYIIeCTBOBaHUsI. MOXKHO HEIIOCPEICTBEHHO PO~
BEPUTD, 9TO UCTUHHOCTD I1.11.(hOPMYJI COXPAHSIETCSI TIPU PACIITHPEHUSIX, JIEKAPTOBBIX
[IPOM3BEEHUAX U NOMOMOPdU3MaxX abejieBbIX IPYIII.

Crenyromue (GaKThI sIBJISIOTCA XOPOIIO U3BECTHBIMU.

Teopema 1. ITycmv A — npoussosvhas abeaesa epynna. Kaotcdas dopmyaa cuera-
mypui o A IKsuBasenmHa omrnocumenvno Th(A) byasesots xomburayuy n.n.Gopmya.

IIpeniioxkenne 1. Q u Zp — deaumvie epynmnot.

Teopema 2. Kaowcdas deaumasn nepuoduveckasn abenesa epynna G asasemcs nps-
MOT CYMMOTE KEASUYUKAUNECKUT 2PYNN (G03MONCHO NO PASAUHHBM TPOCTIBLM HUC~
Aam).

W3zBecTHO, 4TO JTI00YIO0 TPYIIY A MOXKHO PA3JIOKHUTD CJIEYIONINM 0OPA30M:
A=A;0 A,

rje Ay — eIMHCTBEHHAS MaKCUMaJjIbHas JeJInMasl MOArpyIna rpyunsl A, A, — pemuy-
[UPOBaHHAs TOJArPYIINa, T.€. IPyNa 6e3 HEHYJIEBBIX JeJUMbIX ToArpy. Ajrebpa-
MYIECKU KOMIAKTHBIE TPYIIIBI OMPEIETIEHHBIM 00Pa30M CTPOATCS U3 HEPABIOKIUMBIX
TPy Zpoo, Zpn, Z 1 @, T1ie P — IPOCTOE YUCJIO.

Jlenumast rpymma Ag uMeer clieyrolee pasJioKeHue:

A= e, 7 @ QW

rae Yp (p - mPOCTOe HCIIO) U 0 — IPOU3BOJIbHBIE KAPANHAIBHBIE HCIa, $), O3HATAET

)

IpSIMOe CYMMUPOBAHUE 110 BCEM IIPOCTBIM P, ZI(JZE — IpsAMasd CyMMa. 7Yp-KOIHil KBa-
SUIUKIMYECKUX TPYI Zpoo, a Q) - nmpsimast cymma -Komuii a/yIHTHBHOMN IPyTITIbI
PAIMOHAJIBHBIX IUCE.

Hamomaum, uro nBe Momesn 2 1 B 0JHOTO U TOTO Ke si3bIKa, £ IIEPBOTO MOPSIIKA
HA3BIBAIOTCS IAEMEHMAPHO IKEUBAAECHTMHBLMU, €CJTA B HUX BBITOJHSIIOTCS OJTHA U T€
JKe TPeJJIOYKEHUsI IEPBOTO MOPSIJIKA SI3bIKa, L.

Omnpenenum naBapuanTs! [1Imenésoit. B nanbHeiiem 6ygeM mpeanoiaraTb, 9T0
00 < K JUIs JII0OOTO KapJuHaaa Kk > w.

Jns io6oii abesieBoii Tpynibl A u JI0OBIX TPOCTHIX P

U(p,n; A) = min {w, dim,, (pnA[p]/p"+1A[p]> } :
Ty (p; 4) = min {w, infdimy, (p"4/ 111 4) }
D(p; A) = min {w, inf dim, (5" Alp]) }
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0, ecau rpynna A OrpaHUYEHHOTO MOPSIJIKA,
Exp(A) =
00, B IPOTUBHOM CJIyYae,
rie dim, — pa3MepHOCTh COOTBETCTBYIONIETO BEKTOPHOTO IIPOCTPAHCTBA, HAJI TTOJIeM
Zlyy.
9TO0 U ecThb deMeHTapHble nHBapuaHThl [1IMeaéBoii.
O6o3naunm vepe3 Il (A) ynops04eHHY0 HOCJIEI0BATEILHOCTD JIEMEHTAPHBIX
nnBapuanTos [1Imesnépoii rpymmb A:

II(A) = (((U(p,n; A) :n € w), T(p; A), D(p; A) : p=2,3,...), Exp(A)).

Teopema 3. [Tycmv A, B - dse npouseoavivie epynnoi. Tozda caedyrougue ycaosus
IKEUBAACHINHDL:

(1) A=B.

(2) LI(A)=II(B).

Onpenenum cranpaprayio rpymry Imenésoit A° ausa mo6oit rpymmer A:
DLO 0 (0]

A =,z 0,27 @ 0,72 © Q"

rae o = min (U(p,n — 1; A),w), B = min (Ty(p; A),w), 75 = min (D(p; A),w),
8% = min (Exp(A),1).

Teopema 4. A = A°.

Teopema 5. Beakyio abenesy epynny MONCHO BAOHCUMD 6 KAMECMEE NOJ2PYNNL
6 deaumyro 2pynny.

3. TTOHATUSA U PE3VJIBTATBHI, KACAIOIIMECS MOHCOHOBCKUX TEOPUM

Jaum m3BECTHBIE OIPeie/IeHns TOHATHI U Pe3yJIbTaThl, CBA3AHHbBIE C IOHCOHOB-
CKUMU TEOPUAMU, HEOOXOIUMBIE JJIs U3yUeHUsl abesIeBbIX IPYII B paMKaxX HOHCO-
HOBOCTH.

Omnpenenenne 1. Teopus T nasvieaemcs 0HcoH06CK0OU, ecau

(1) T umeem Geckoreunyro modeas;

(2) T undykmuena, m.e. T sxeusasermmua mroocecnay VI-npedaoorcerud;

(3) T obnadaem ceoticmeom cosmecmmozo earogcenus (JEP ), mo ecmob amobvie
dse modeau A E T u B E T usomoppro exiadusaromes 6 HeKomopyro
modeav € =T

(4) T obaadaem ceotiicmeom amarveamupyemocmu (AP), mo ecmo ecau das
aobvix A, B, € |E T makuzx, wmo f1: A = B, fo: A = € - usomopprovie
saooicenus, cyuecmeyrom D = T u ugomopprove saooicerusn gy B — D,
go 1 € — D makue, wmo g1 f1 = gafo.

Haaum ornipesieierne ceMaHTHIeCKOi Mojenu. JlaHHas MOJie/Ib UTPACT BAaXKHYIO
POJIb B Ka4YeCTBE CEMAHTUYECKOTO MHBAPUAHTA. TaKas MOJE/Tb BCETJIa CyIIECTBYeT
JI7IsT 110001 HOHCOHOBCKOI Teopwu. B mambHelinreM MBI OyIeM MCIIOIb30BATH TaK
HA3BIBAEMBIN CeMaHTHIecKnit MeTon [16] mpwm m3yvennn HOHCOHOBCKUX abesieBbIX
rpymi. CyTh TOr0 MeTO/a 3aKJII0YaeTCsl B TPAHC/ISIUN 3JIEMEHTAPHBIX CBOWCTB
(BUKCUPOBAHHOI IOJIHOW TeopHUH (ueHTpa HOHCOHOBCKOI Teopum) Ha camy HOHCO-
HOBCKYIO T€OPHIO.

M3navanbHO MOHATHE CEMAHTUYIECKOU MOJIETH IPEANOJIarajo JIpyroe MOHATHE
OIHOPOIHOCTH, HO IIPA 3TOM JJI JOKAa3aTeJIbCTBa CyIIECTBOBAHNA CEMAaHTUIECKON
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MOJIe/I HEOOXOAMMO OBLIO K AKCHOMATHKE TEOPUU MHOXKeCcTB ZF 100aBUTH ak-
CHOMY O CYIIECTBOBAHUU CHJIbHO HEJOCTHKMMOTO KapAuHAJa. UTOOBI 3Ty aKCHO-
MY JIMMHHUPOBATH, HEOOXOIUMO OBLIO M3MEHUTDH OIPE/IEIEHUE OTHOPOIHOCTH Ce-
MAHTHIECKOH MOJIEIM Ha NMPUEMJIEMbIH BApUAHT. DTO OBIIO CIesano B padore [17]
E.T.Mycradunabiv. [Ipr 370M MOHSTHE YHUBEPCAJIBHONW MOJEIN He MeHsieTcs. Ha-
ITOMHUM €ro0.

Omnpenenenune 2. Ilycmv k > w. Modeav M meopuu T Hasvieaemcs K- yrnusep-
canvroti dns T, ecau xaorcdas modeav T mowgHoCTIU CMPO20 MEHDUWE K USOMOPPHHO
exaadvieaemcs 6 M.

Ciremyroliee ompeiesieHre K-OTHOPOIHOCTH JIjIsi MOJIein ObLIO BBEJIEHO B paboTe
[17].

Ounpegnesienne 3. [17] IIycmov k > w. Modeav IM meopuu T naswieaemcs k-
001opodnoti das T, ecau npu mobvx deyx modeasx A u Ay meopuu T, Asasouurca
nodmodeasmu N, MOWHOCTIU CMPO20 MEHDWE, YeM K, U udomoppusme f A — Ay,
0aa Kaoicdozo pacwupenus B modeau A, asisowezocs nodmodeavio M u modeavio
T mowgrocmu cmpozo menvwe k cywecmsyem pacuupenue B1 modesu Ay, A6~
roweeca nodmodeavio M, u uzomoppusm g : B — By, npodoasicarowud f.

O 1HOPOTHON-YHUBEPCATHLHON MOJIEBIO Jijist T’ Ha3bIBAETCsl K-OHOPOIHAS - YHU-
BepcaJibHasT MOJIENDb Jijist 1 MOITHOCTHU K, T/ K > W.

Teopema 6. [17] Kaowcdas tiornconosckan meopua T umeem k™ -00mopodnyio - yru-
8ePCasbHYI0 Modeasb mougnocmuy 2. Obpammno, ecau T undyxmuena, umeem 6bec-
KOHEHYI0 MOOEAb U uMeem w -00HopodHyo-yHusepcasvryo modeas, mo meopus T'
ABAAEMCA ToHCOHO068CKOU Meopuel.

Teopema 7. [17] Hycmo T Gonconosckas meopua. Jlee modeau M u My K - 00-
HOPOOHBLE - YHUBEPCANOHBLE OAL T ABAAIOMCA INEMEHMAPHO IKUBAAEHTIHBDIMU.

Ounpepenenune 4. [17] Cemanmuueckotc modeavio Cp Goncornosckotc meopuu T
nazvwsaemes wr - 00nopodnas - yrusepcasvras modeas meopuu T

IIpennoxkenme 2. [17] Jobwve dse cemarmuneckue modesu GonCoOH08CKOT Meopu
T ABAANOMCA INEMEHMAPHO IKEUBANEHMHIMU MeAHCIY COOOT.

Ounpepenenune 5. [16] Cemanmuueckum nonosnenuem (yenmpom) GoHconosckot
meopuu T nasvieaemcsa ssemenmapras meopus T* cemanmuueckoti modeau Cr
meopuu T, m.e. T* = Th(Cr).

Ilycts T — HeKoTOpast HOHCOHOBCKasl Teopusi (DUKCUPOBAHHON CUTHATYPBHI 0 U
Mod T — ksacc Bcex mozesteit Teopun 1. PaccMoTpum mipon3BoJibHY0 Mojenb A u3
ModT'. Omupesienum ciemyiomiee HOHSTHE, ¢ IIOMOIIBI0 KOTOPOIO MBI COOMPaeMCs
pasnugarTh Mojesn forcorosckoii reopun. Ilycrs JSp(A) = {T'| T - #ioncoHOBCKast
Teopus B a3bike 0 u A € ModT} u nasosém JSp(A) HOHCOHOBCKHM CIEKTPOM
Mozenu A.

Crenyromue onpejenenus 6, 7 npunajiexar 1. . Mycraduny.

Ounpepenenue 6. [16] Mu 2o6opum, wmo Gonconosckas meopus T1 Kocemarmu-
Ha tonconosckol meopuu Ty (Th <1 Ts), ecau Cp, = Cr,, 2de Cr, - cemanmuyeckas
modeav Ty, 1 =1,2.



868 A.P. EHIKEEB, O.11. VJIbBPUXT

OTHONIEHNE KOCEMAHTUIHOCTH HA, MHOYKECTBE TEOPHIA SIBJISIETCSA OTHOIIEHUEM JK-
susajentaoctu. Torga JSP(A)/sq - hakTop MHOKECTBO HOHCOHOBCKOIO CIIEKTDA
Mozean A 110 OTHOIIEHHIO DX

Omnpepenenune 7. [16] Honconosckan meopus T nasvisaemces cosepuennoti, ecau
Kaorcoas cemanmuieckas modeav T asasemea Hacvuwennot modeavro T,

Onpepenenue 8. [1] Teopus T Haszwsaemea MoOeAbHO NOAHOY, €CAl OAf AOODLT
modeaeti A u B meopuu T aobas nodcucmema A C B 6ydem asremenmaproti nodcu-
cmemoti B. IKeuUsaAeHMHO, KadrHcIoe USOMOPPHOE BAOHCEHUE ECTNL IAEMEHMAPHOE
8.A02ICENUE.

Teopema 8. [1| Teopua T' modeaviio noana, ecau u moavko ecau meopus TUD(IN)
NoAHaG Oas 110000 modeau M meopuu T .

Onpepenenue 9. [1] Hycmo T, T* — nexomopwie L-meopuu. Teopua T* nasviea-
emca modeabHvim nonoanenuem meopuu 1, ecau:

(a) T uT* 63aumno MOOEALHO COBMECTIHDL, M.€. A00aA Modeas meopuu T exaa-
dueaemes 6 modeav meopuu T u naobopom;

(b) T* - modeavro noanas meopus;

(¢) ecau M =T, mo T* U Diagram(IM) — noanas meopus.

Teopusi T* Ha3bIBAETCS MOJEJIBHBIM KOMIIAHBOHOM TeOpUH 1, €CJIM BBIIOJIHEHBI
ycaosusi (a) u (b).

Teopema 9. [1] Teopua T umeem e Gonee 001020 MOOEADHOZ0 KOMNAHBOHA.

Teopema 10 ([1], cTp. 68, Tabal). Teopus aszefpauvecku 3aMKHYMOIL AOEACEHIT
2PYNN. ABAALTNCA MOOCALHBIM TONONHEHUEM TEOPUL GOEACEHLT 2PYNN.

Teopema 11. [16] ITycmo T - npoussoavras GOHCOHOBCKAs Meopus, mozda cae-
AYroULue YCA0BUA IKGUBAAEHNHDL:

(1) meopua T - cosepuenna;

(2) T* - modeavrwiii Komnanwvorn meopuu T.

IIycty E7 — KJtacc BceX 9K3UCTEHIIMOHAIHLHO 3aMKHYTBIX MoJieieir Teopun 1.

Teopema 12. [16] Ecau tonconosckan meopus T cosepwenna, mo Ep = ModT™,
2de T* = Th(Cr).

IIycrs T - itonconosckas Teopms, S7(X) - MHOXKECTBO BCeX 3K3MCTEHINATBHBIX
[TOJTHBIX M-TUTIOB HaJl X , COBMECTHBIX ¢ 1, jyist jir060r0 KoHeuHoro n, rue X C C.

Omnpepenenue 10. [16] Bydem zosopume, wumo tionconoscras meopus T J-\- cma-
ouavHa, ecau 0as 410000 T -aK3UCMEHUUAAIOHO 3aMEHYMOT Modeau A, dasa A106020
nodmmootcecmea X uz A, | X| <X = |S7/(X)] <\

Teopema 13. Iycmov T - cosepwennas GOHCOHOBCKAA MEOPUA, NOAHAA OAL T -
npedaoorcenuti, X > w. Toeda caedyrowue yeaious IKGUBAAEHMMHDL:

(1) T - J-A-cmabusvna;
(2) T* — A-cmabuavha, 2de T* -yenmp Gonconosckot meopuu T .

Joxasamesvcmeo. Crenyer n3 reopemst 2.1 us [19]. O
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4. PIOHCOHOBCKI/IE ABEJIEBHI I'PVIIIIbI. OCHOBHOI PE3YJ/IbTAT

B namnom maparpade Mbl paccMaTpuBaeM HOHCOHOBCKHE aHAJIOIM HEKOTODPBIX
TEOPETUKO-MOJIEIbHBIX PE3YJIBTATOB /11 abesIeBbIX IPYII. A IMEHHO, MBI PACCMOT-
puM fionconosckoe cBoiicTBo IIIpénepa-BepHinTeitHa 1 CBOWCTBO KOCEMaHTHYHOCTH
Juts abeJIeBBIX I'PYIIIL.

IIycts M — xiacc mMogeneit Teopun abeseBbIx rpymir Tar.

Cremyrommue JeMMbI HEOOXOAUMBI IS TOKA3ATEIbCTBA IPEIOKEHUS 3.

JIemma 1. FEeau 0,8 € M; € € M u € C 2, € C B; |€] = |2A| N |B|, mo
cywecmeyem maxas cucmema D € M, wmo A C D, B C 9.

JHoxazameavemeso. Ilycrs A u B — abenessl rpymmsi u ANB=C,C C A, CCB.
IIycts A X B - cBoGoaHOE IpousBeaenne rpynn A u B ¢ 06be IuHEHHON IOArPY IO

C
C.TorﬂaAQAéBHBQAéB. O

Jlemma 2. Ecau M abempaxmuoil u ydosaemeopsem aemme 1, mo M ydosae-
meopsiem u ceoticmey amanveamupyemocmu (AP ).

Jlokasameavemeo. JIokasaTesncTBO MOXKHO U3BJIedb u3 TeopeMm A, B paGorsr [20],
Opu 3TOM HaJIO0 JIAIIb YYIUTbIBATh HOBOE OIIpeJ/ieJieHue OJJHOPOJIHOCTH. D

IIpennoxenue 3. Teopusa Tar — cosepuientan GOHCOHOBCKAA MEOPUA.

Zloxazamenvcmeso. Ilokaxkem cuagasia, 910 TAr - HOHCOHOBCKas Teopusi. 1A UMeeT
6eckoHeunyto Mofesb. OHa WHIYKTUBHA, T.K. 00beINHEHNE BO3PACTAIONIEH Mermod-
ki abesieBbIx rpyuil — abesiesa rpyumna. T.e. yciosus (1) u (2) u3 oupenenenus 1
BBIITOJIHEHBIL.

Eciu A u B — iBe abejieBbI IPYIIIIBL, TO UX IIPsIMOE Npou3BejieHne A X B - abejieBa
rpymrma. MHOXKeCTBO 3JIeMEHTOB < @, eB > rtnea € A, eB - €JIMHIYHBIN 3J1eMeHT B,
sABJIsieTcs noArpynmoi A X B, nzomopduoit A. AHAJIOrMYHO, MHOXKECTBO JIEMEHTOB
<eA b > rae b e B, et - eaunmuansiit smement A, spisercs moarpymmoit A X B,
uzomopdHoit B. Takum 06pa3oM BBITIOJHEHO yeaoBue (3).

ITposepum BhimoOTHUMOCTH yesoBust (4). T.K. Kiacc abeeBbIx IPYIIT — aGCTPaKT-
HBIi, T.€. 3AMKHYT OTHOCHTEJIbHO U30MOP(PU3MOB, TO COIJIACHO JieMMe 1 U COOTBeT-
CTBEHHO JIeMMe 2, KJTacC abesIeBbIX IPYII 00J1a1aeT CBOMCTBOM aMAaJIbIaMUPYEMOCTH
(AP). T.o. Tar siBisteTCsl IOHCOHOBCKOM TeopHeii.

IIpoBepum cosepmienHocTs Teopuu Iar. B cuimy teopembr 10 ThAr umeer mo-
nessroe nononnerne TME | koropoe 110 ompeieIeHIo TaKyKe ABIAETCS MOJIETHHBIM
koMmanboaoM TME reopun abenessix rpymm Tar. C Ipyroif CTOPOHBL, B CHIIY TOTO,
910 TAr — HOHCOHOBCKAS, cyliecTByeT nentp 1A teopuu Tar, roe Txp = Th(C),
rie C — cemanTu4yeckas mojenb reopun 1ar. HaMm Ha10 mokasaTh, 94To TKF:TM K,
IIpeono:kuM IPOTUBHOE, IIyCTh 3TU TEOPUU HEe paBHBI MeXK 1y coboii. Torma B cury
nosmorst T 1 Mostesbaoit osmorst TME jis mo6oro npeyiozkennst ¢ curnaTypb
OAT BO3MOXKHBI iBa Bapuanta: 1) o € T u ~¢ € TME ym 2) ¢ € T uw ¢ ¢ TME]
—p ¢ TME TIpu stom Bee Tpu Teopun Tar, Tip u TME monensno cosmectHbr
MeXKJy coboil 1o orpejesieHuio. bojee TOro Bce MO/ MOIIMHOCTA MEHBINE, €M
MOITTHOCTDb CEMaHTUYECKONH MOJIEJIN, IEPEINCIEHHBIX TEOPHUil, U30MOP(HO BKJIAIbI-
Batorcs B C' - ceMaHTHIECKYI0 Mojiesib Teopunt Tar. [losTomy, B cuty sroro daxra,
Jutst 00OUX BBINIEYKA3aHHBIX BAPUAHTOB JIETKO TIOJIYYUTh MPOTUBOPEYNE C HAIINM
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npenooxkenueM, aro Teopun Tar u TME me pasubr Mexxy coboit. Taxum obpa-
30M, T'xp dBiIgeTcd MOJEJIbHBIM KoMIaHboHOM Teopuu Tar. Torma, B cuimy TeopeMbl
9 u Teopembl 11, TAr ABsIETCSI COBEPIIEHHOMN. ([l

Caenyromee nonsitne 66110 pacemorpeno . Tyapukom B paBore [21] u Tam ke
on obozHauaer ero kak csoiicrso IIpénepa-Bepumreiina (SB).

Onpenenenne 11. Teopus T donyckxaem ceoticmeo SB ecau das mobvix deyx
B3AUMHO INEMEHMAPHO-BAOHCUMBE Modeselt meopuu T caedyem, wmo ony u3o-
MOPPHDL.

Ho mpu srom JI. T'yapuk ormedaer, 9TO BIEPBBIE JIAHHOE CBOWCTBO OBLIO pac-
CMOTPEHO Jiist w-crabmibHbIX Teopuit Hypmaramberossim T.A. B paborax [22], [23].
B uwacraocru, HypmaramGerossim T.A. 6611 TTOSTyYeH CJIeIYIONUI pE3yIbTaT OTHO-
cuTeIbHO cBoiicTBa SB.

Teopema 1.2 u3 [22] Ecom T siBasiercst w-cTabusbHOM Teopueii, Torma T umeer
SB ¢cBOHCTBO TOT@ U TOJILKO TOrjA, Korja T OrpaHMYeHHON pa3MepHOCTH.

J.Tyapukom B padore [21] nosyderno onucanue cpoiicrea SB st kiaccudurm-
pyemoit (cynepcrabuiabnoii, c NDOP u NOTOP) reopuu ¢ orpanudeHnoil pazmep-
HocTbio. B wactHocTh, B pabore [24] I.I'yapuk u M.JlackoBekuii onmcasy cBOiCTBO
SB a5t ci1abo MUHUMAJIBHBIX TEOPUi.

B nanenefimem JI.Tyapux [15] HAmén HEOOXOMUMBIE U JOCTATOYHBIE YCJIOBHSI
TOTO, YTO TeOpUs abeJIeBBIX I'PYII JOoNycKaeT cBoiicrBo SB. A mmenno, um Oblia
JIOKa3aHa CJIeJIYIONas TeOPEMA;

Teopema 3.8 u3 [15] Eciu G - abesieBa rpynia, TO CaeIyOlue yCJIOBUS IKBU-
BaJIEHTHBI:

1. Th(G, +) umeer coiicto IlIpénepa Bepuimreiina;

2. Th(G, +) — w-crabusbHa;

3. G ecTb psiMasi CyMMa JICJIMMOI IPYIIIBI U TPYIINBI C KPYYEHUEM OIPaHUIEHHON
9KCIIOHEHTHI;

4. Th(G,+) - cynepcrabumbna, u ecm (G, +) = (G, +) ABIAETCS HACHITIEHHOIH,
Torjia Kazkjoe orobpaxkenue B Aut(G/G ) aBaseTcs yHAIOTEHTHDIM.

Hamu 651710 1repeonpeiesieHo JaHHoe TOHATHE JIJIsi HOHCOHOBCKUX Teopuil u 060-
snadeHo Kak JSB, a mmenno: itoHconoBckasi Teopus 1 mmeer cBoiictBo JSB, eciu
JUTsT JTIOOBIX JIBYX 9K3UCTEHIMAJIBHO 3aMKHYTHIX Mojeneit 2 u B reopuu T’ u3z To-
r0, 9TO OHU B3AaWMHO M30MOP(MHO BKJIAJBIBAIOTCS JIPYT B JPYra CJIEJAYeT, ITO OHU
“30MOPQHBL.

Creyromuil pe3yabTar sBJIsIeTcs] TIOHCOHOBCKUM aHAJIOTOM TeopeMbl 3.8 U3 pa-
Gorer [15], a nmeHHo:

Teopema 14. Ilycmv T — {loncono8cKas Meopus abeseswvir epynn, mozda caedyro-
WUE YCAOBUA IKEUBANAEHITIHDL:

(1) T - J-w-cmabunvha;

(2) T* — w-cmabuavra;

(3) T obaadaem ceoticmsom JSB.

Jlokasameavemeo. DxBuBaseHTHOCTH TyHKTOB (1) u (2) coexyer u3 teopembr 13,
T.K. B TeopeMe 13 MCrob3yercsa 3-1oHOTa U TOrJa, B CUJLy TEOPEMBI 1 MBI MOXKEM
UPUMEHUTH Teopemy 13.

IMokaxkem u3 (3) B (2). B cuny npesyioxkenus 3 Teopusi abeseBbIX IPYII — CO-
BEPIIEHHAS WOHCOHOBCKasi Teopus. Toraa B Cmly KpUTEpHsl COBEpIIEHHOCTH 11 n
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Teopembl 12 Mbr mmeem, uro Ep = Mod T™. CrenoBaresibHO, j1100ast MOJIEIb TIEH-
Tpa Teopun 1 HABJISETCS IK3IUCTEHIMAIBHO 3aMKHYyTOi. B cmmy Teopembr 11 T -
1eHTp Teopun 1’ sIBJSIETCsT MOJEJIbHBIM KOMIaHboHOM Teopuu 1. CrieoBaTesibHO
T™* - MOJIeJIbHO TI0JIHASI TeOpHs U JIF0O0€e BJIOYKEHME sIBJIIeTCs djieMeHTapHbiM. Ocra-
ércsl IpuMeHnTh Teopemy 3.8 u3 [15].

IMokaxkem u3 (2) B (3). Ilycrs nenrp T sasisercs w-crabuwibabiv. Tak kak T C
T* cnenyer, aro ModT* C ModT. Ilpu srom B cuiy teopembr 3.8 u3 [15] T*
nomyckaer SB. Ho B cuty Teopemsr 11 u cosepriiennocru teopun T' Mod T* = FErp.
U 510 3aKaHYMBAET JOKA3aTEILCTBO B CUJIy TOIO, YTO HOHCOHOBCKOE CBOIiCcTBO JSB
OIIpeIEJIEHO TOJIBKO JJIst Mojiesieil u3 Erp. U

Crenyromuit pe3yJsibraT, Kacalluiics TOHCOHOBCKUX a0ejIeBbIX TI'DYIII, SBJISIeT-
cs anajiorom TeopeMbl B.IlIMenéBoit 06 snemenTapHO# Kiaaccudukammm abeIeBbIx
rpymi. Mbl 3HaeM, 9T0 Jj1s1 JI0001 abesieBoii Tpynibl G CyIecTByeT eé cTanapTHAs
rpymmna G tak, uro G = G, mpu sTom

O(O 0 0
GO _ EB;D,TLZ;L(JWPH) e @pZ;l(jﬁp) P ®pZ1(7:g) fast Q(ﬁg).

O6o3naunm yepes JSp(A) flonconoBekuii cruekTp abeseBoil rpymuinl A, rie
JSp(A)={T|T - iioHcoHOBCKast Teopusi B si3bike oar 1 A € Mod T'}.

Cremytomuil pe3yabrar 1aéT ONMHMCAHUE CEMAHTHYECKON MOJen HOHCOHOBCKOM
Teopuu abeJIeBBIX TPYIII.

Teopema 15. [Tycmo T — {tonconosckas meopus abeAEsuT 2pynn, mozda e€ uenmp
Cr € Ep, npu amom Cp — deauman 2pynna u eé cmandapmuasn epynna Lmenésot

npedcmasuma 6 sude EBPZ;?.?) @ QB 20e ap, B ewt, 2¢ =|Crl.

Loxazameavcmeo. Chemyer u3 TeopeMbl 5, TEOPEMBI 2 U TOTO, 4TO JiI00as HOHCO-
HOBCKAas TEOPHUS IMeeT CeMaHTIIECKYIO MOJIENb, KOTOPas ABASeTCs w T -0IHOPOTHOM-
VHUBEPCATHHON MOJIETBIO. (I

ITpengioxxenne 4. Cyuwecmeyrom KOHMUHYYM HECOBEPUEHHDLT NOOKAGCCO8 KAACCA
6CeT abenesulT 2pynn.

Jokasameavemeo. B pabore [18] nanHoe npe yioyKeHne OBLIO JTOKA3aHO C UCIIOIb30-
BaHUEM CTapOro OIPEJIEEHUs] CEMAaHTUIECKOH Momesn. J[jist HOBOTO OmpeiesieHust
4 ceMaHTUYECKON MOJEIM MOXKHO HOBTOPHUTH JIOKA3aTeIbCTBO u3 [18] yumrbiBas
JIUIIH MOITHOCTHBIE OIEHKH CEMAaHTHYeCKO# Mmojenun. J[Jis jmoka3aTebecTBa ITOTO
dakTa HAM JIOCTATOYHO IMIOKA3aTh, 9TO HE JIEMEHTAPHO SKBUBAJEHTHBIX MEXK]Ly
co0oii ceMaHTHIECKUX MOJlejiell HECOBEPIIEHHBIX HOHCOHOBCKUX TEOpUil abeJsieBbIX
rpyin Oyaer KoHTuHyyM. VI3 Teopembr 15 cemaHTHUeCKast MOJIEJIb JIF00OH abesieBoit
rPyHbl OyIeT TPsSMOit CyMMO#l COOTBETCTBEHHOTO UUC/Ia KOIWIA TPYIII ABYX BUIOB:
Zp~ 1 Q). B HECOBEPIIEHHOM CTydae OTCYyTCTBOBATH MOXKET TOJIBKO (), T.K. () He MO-
JKeT OLITh yHUBepcaabHOi Mosenbio. KomraecTso Kommit Zyeo MOXKeT OBITH JTI0OBIM
II0JIMHOYKECTBOM W. O

Hazosem mapy (o, ,B)ém HOHCOHOBCKMM MHBAapUAHTOM abeJieBoil rpynmbl A, ec-

s crafyapTHas rpytima [[IMenésoit rpynmner A mpejictaBuMa B BHJIE @pZZ(ﬁff) ®QM),
rzie Clp) cemanTuydeckas mogenns 1] € JSp(A)/pq.

Hagum caemyoomuye OmpeIe/IeHnst TOHITUI, KOTOPbIE YTOYHSIOT B PAMKaX H3Y-
JeHusT HOHCOHOBCKUX TEOpUi, ONpPe/eIeHIe JIEMEHTAPHON SKBUBAJEHTHOCTH JIJIst
MOJIHBIX TEOPUIA.
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IIycts A m B — Mozeu oJfHO# U TOii YK€ CHTHATYPHI.

Onpegnenenne 12. Mu 6ydem 2060pumv, wmo modeav A GoHCONOBCKY anemen-
mapro aKeusarenmmua modeau B (A = B), ecau JSp(A) = JSp(B).

Jlemma 3. VA, B € Modoar JSp(A) N JSp(B) # 0.

Jlokasamesvemeo. DTO BEpHO B CWIY TOro, u4To Kak MuHuMyM Tar € JSp(A) N
JSp(B). O

Onpegenenne 13. Muv 2060pum, wmo modeav A JSp-xocemanmuuna modeau B
(A b3 B), ccau JSp(A)fua = JSp(B) o
P

JIlemma 4. AJ|>S<1 B < JSp(A)N JSp(B) = JSp(A) U JSp(B).
p

Loxazameavcmeo. Cremyer u3 OmpeIe/IeHuUs. O

JIerko moHATH, YTO MOHSATHUS, BBEIEHHBIE B ompemesennsx 12 u 13, obobmaror
[IOHSITHE 3JIEMEHTAPHO SKBUBAJEHTHOCTU. B ciieyrtomeil jemme, B CULYy IIPEJJIO-
JKEHUSI 3, Mbl MOXKEM 3aMETUTh, YTO BEPHO CJIEJLYIOIIEe:

Jlemma 5. Ilycmv A u B npouseoavhbie abenesv 2pynnovt, mozda
A=B=A=B= A B.
J JSp

Loxazameavcmeo. Cremyer U3 OmpeIesIeHUs. O

Crenymomuii pe3yJibTar sIBJIsIETCS HOHCOHOBCKMM AHAJIONOM XOPOIIO MU3BECTHOM
reopembl B. ITIMmesieBoii 06 3/1eMeHTapHOl KraccupuKamyu abeIeBbIX IPYII U sIB-
JISIETCSl CJIEJICTBUEM TeOopeMbl 15 1 jieMMBbI 5.

OmpenenuM caemyiomee MHOXKeCTBO {(ayp, B)ém 2 [T] € JSp(A) /s, mis Beex
NPOCTHIX P} KaK HOHCOHOBCKMI MHBapuaHT Gaxrop-mMHOKecTBa JSP(A)/pq 1 060-
sHaunM ero depes JInv(JSp(A)/w).

Teopema 16. Ecau A u B — abenesvi epynnoi, mo cAedyroujue Ycaosus IK6Usa-
AEHTNMHDL:

(1) AJI>§ B;
(2) TIno(ISp(A) /o) = JIn0(ISp(B) /).

Jokasameavemeo. N3 (2) B (1). Ecsn (2) BBIONHEHO, 9TO O3HAYAET, UTO CTAHIAPT-
uble rpynnbl [menésoii mis A 1 B coBIasaioT Mex 1y coboil, TOrja B CUILy JIEMMbI
5 ciemyer, ITO AJDSQ B, r.e. Bomoiseso (1).

P

ITycre Beimosseno (1), rorna JSp(A)/s = JSp(B) /s IlpeanonoxunM npoTuB-
Hoe, T.e. JInv(JSp(A)/w) # JInv(JSp(B)/w). Torna cymecrByer (ap,ﬂ)ém €

JInv(JSp(A)/s) 1 (ozp,ﬁ)ém ¢ JInv(JSp(B)/s). CiienoBaresibHO, i KAXKI0TI0

ksacca [T'] € JSp(B) /g umeeM (o, ﬁ)ém # (ap, B)g[m, T.€. HET HU OJIHOf HOHCO-
HOBCKO# TeOpuU IpymIibl B, CeMaHTUIECKOU MOJEIbI0 KOTOPOU SIBISIETCS C'[T]. Ho
IIPA 3TOM HM3BECTHO, UTO JI00ast HOHCOHOBCKAS TEOPHUS OJHOZHATHO OIPEIETIAETCS
cBoeil cemanTudeckoil Mozenbio ([2], Teopema 2.2 npu a = 0). Orcrioga ciezyer,
9TO HaMIETCs Takas MWOHCOHOBCKas Teopusi 1, KOTOpas OIpEeIe/IsaeTcs HOHCOHOB-
CKUM HHBAPUAHTOM (Qtp, ﬁ)ém uT ¢ JSp(B). A sro nporusopeunt ycaoeuto (1),
3HAYUT HAIIE MPE/IIOI0KEHNE HEBEPHO. O
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