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DPYHKTOPBI HAKAAMBI 1 TEOPEMBI
SWJIEHBEPI'A-YOTCA

BBEIEHUE

Teopema dunenbepra—yorca [1, 2] yTBepxkgaeT, 9TO TOYHBIN CIpaBa
dyukTop F : Mod-A — Mod-B, COXpaHAIMUN TPAMbIE CYMMBI, TPEICTA-
Baserca B Buge F = — ®4 X, rne X — mexkoropein (A, B)-6umonyisb, a
TOYHBIU CaeBa (PYHKTOD, COXPAHAIOMMA OPENeasl, MPEACTABIAETCA B BU-
ge F' = Homy (Y, —), rae Y — mexoroper (B, A)-6umonyns. IIpudem B
nepBoM ciydae 6umonyas X sagaerca asHo: X = F(A) ¢ ecrecTBenHON
crpykrypon (A, B)-6umoayna. IMEOTCA Takke aHATIOTUIHBIE (POPMYII-
POBKHM Il KOHTPABAPUAHTHLIX TOYHEIX CIEBa, (DYHKTOPOB.

B sTou craTbe qOKasBIBAETCA, ITO WIS KATErOPUU KOHETHO IOPOXK TeH-
HBIX MOIYJIEH HAJ KOHEIHOMEPHBEIMU AIrebpaMu BCE DTH TEOPEMEBI OCTa-
I0TCA BEPHEI, MpUIeM OMMOLYAbL Y B DTOM CIydae MOXKHO 3a4aTh ABHO:
Y = D(F(D(A))). (teopemsr 2.4, 2.7, 2.10.) OcHOBHas 1eib dTOU CTATHU
COCTOUT B TOM, 9TOOLI NOKA3ATh, KAK IPU IIOMOIIA STUX BAPUAHTOB TEO-
pem Duaerbepra—yYorca I0Ka3BIBaIOTCA HEKOTOPHIE HOBBIE IIPENCTABICHU
mas pyaxropa Hakasmbr u o6parroro gynkropa Hakasmer B ciaygae ca-
MOMHBEKTUBHBIX a1reOp (reopema 3.3).

§1. IIPENIBAPUTEJIbHBIE 3AMEYAHUA

Iycte k — mose, Torga mis BeKTOpHBIX npocTpancTs V, W Han moaem
k BBegem cokpaiieHHble O003HAYEHIS

VoW =VeW, Hom(V,W)=Hom(V,W).

Kawouesvie caosa: Teopema Junenbepra—yorca, pyHKTOp HakasMmbl, CaMOMHBEK-
TUBHAA ajarebpa, KOHEYHOMEpHas ajarebpa.

PaGora Bbmoanena npu nopgepxke PODU (rpamr 10-01-00635), a Taxxe mpm
9aCcTUIHOM UHAHCOBOU moxgepxke Munobpuayku PP, DI “Hay4duble u HAYIHO-
meIarornaecKne Kaapbl MHHOBAUMOHHOU Poccun” (2010—1.1—111—128—033, TOCKOHTPAKT
14.740.11.0344). Kpowme Toro, pa6ora asropa mojjgepxana HUP 6.38.74.2011 Caukr-
IleTepOyprckoro rocygapcrBeHHOr0 yHupepcurera, “CTPYyKTYpHAs TEOPUS U reoMe-
Tpus aarebpanvdecKux CPYIN U UX IPWIOKEHUS B TEOPUU NPEACTABICHUN U aarebpan-
geckou K-reopun”.
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1 o6oszuadnm vepes tw : V @ U — U ® V j1mHenHOE 0TOOpaKeHue, 3a,1a-
fomeecs caeyomen GopmyJIon tw(v ® u) = u ® v.
IIycres Teneps A, B — anrebpul Hag Kk, Torga depes

Bimod-(A4, B), Mod-A4, A-Mod

0603HaIMM COOTBETCTBEHHO Kareroputo (A, B)-6umonysen, npasbix A-
MOJYJIEN U JEBEIX A-MOmyJ/Ien, a depes

bimod-(4, B), mod-A4, A-mod

COOTBETCTBEHHO KAaTErOPUI0 KOHEYHO MOpoxaeHHbIX (A, B)-Gumonyien,
KOHETHO TTOPOXK JEHHBIX MPABBIX A-MOLYIeN U KOHETHO MOPOXK IEHHBIX JIe-
BeIX A-momynen. MuoxecrBa MopduamoB u3 ob6bexkta M B 06bekT N B
STUX KATeropuax Mbl OygeM 0003HAYATH COOTBETCTBEHHO

Hom gopgp(M,N), Homa(M,N), Homgop(M,N).

B nmanbmenmeM, ecim HE OrOBOPEHO NMPOTUBHOE, 6CE GA2e0Pbl, MOOYAU U
oumodyau #ad wumu 6ydym npednosazamocs KOHEUHOMEPHLIMY HAT K.

Ecin A = B, To amrebpa A°°? ® A obosnadaerca A° u Ha3BIBAETCA
o6epTHIBAOIIEN aarebpon aareOpsl A, a KaTeropus KOHETHO MOPOXK IeH-
HBIX A-OuMOIyJIen 0003HAMACTCA CICIYIOMUM 00pa3oM

bimod-A := bimod-(4, A).
IIpaBeie A-mogyau MOxHO paccmarpuBaTh Kak (k, A)-6umomxyau, a je-
Bole Kak (A, k)-6umonynu. CregoBarensHo,
mod-A = bimod-(k, 4), A-mod = bimod-(A4, k).
IMosTomy Bce, uTO OyAeT AOKA3AHO IS OMMOMAYJIEU, MOXKHO mepedOpMy-
JIUPOBATD U [JIsI MIPABBIX, U JJISL JEBBIX MOIYJIEH.
Ha rensopuom npoussenenun u Hom’e Mogynren MOXHO CTaHIapTHBIM

00pa30M BBECTH JOIOTHUTEJNbHBIE CTPYKTYPHI, €CJAU OHU OBLIA HA UCXO.-
HBEIX MOIyIaX. TakuMm 0Opa3oM, BOBHUKAIOT (PYHKTODHI

bimod-(4, B) x bimod-(B, C') — bimod-(4, C)
(M,N)+— M ®p N,
(bimod-(4, B))°? x bimod-(C, B) — bimod-(C, A)
(M,N) — Homp(M,N),
(bimod-(A4, B))°? x bimod-(A4, C') — bimod-(B, C)
(M,N) +— Homges (M, N).
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Ecau M — (A, B)-6umonyab, TO Ha BEKTOpHOM mpocTpancTee D(M) =
Hom(M, k) moxuo BBecTH crpykrypy (B, A)-6umonyiss. Bosuukaer xon-
TPaBApPUAHTHLIN (PYyHKTOD

D : bimod-(A, B) — bimod-(B, 4),

KOTOPBIU Ha3bIBAETCS [BOUCTBEHHOCTHIO OTHOCUTENBHO K, mpudem DoD =
Id, u cremoBareasuo, D — Tounnin pyuxTop. Ham wacTo OymeT mosesex
cIydau, KOrjia OfHA U3 ABYX aareOp paBHa K:

D : mod-A — A-mod,
D : A-mod — mod-A.

Caenyromiee yTBepKAEHUE XOPOIIO U3BECTHO MJIsI KOHEIHOMEPHBIX BEK-
TOPHBIX IPOCTPAHCTB, ¥ OHO IPUBOLUATCA TOJIBKO 3aTE€M, ITOOBI IO TIePK-
HYTb COMVIACOBAHHOCTD DTUX U30MOP(MU3MOB CO CTPYKTYPAMU OUMOXYJIEH.

Jlemma 1.1. Ilycmo M — npasviii B-modyav, N — aesbiti C-modyab. Tozda
caedyrowue omobparcenus 3adarm ecmecmeenuvie uzomopPusmol (C, B)-
oumodyaet.

1.ay : N® M S Hom(D(N), M), ai(n®m)b) = b(n)m.

2.0, : NoM > Hom(D(M),N), ax(n ® m)(p) = p(m)n.
IIpepmoxenne 1.2. IIycmos M - (A, B)-6umodyav, N — (C, A)-6umodyan.
Tozda umerom mecmo usomopdusmvs (C, B)-6umodyaet

Homy:(A,M ® N) 2 D(D(M) ®4 D(N))
= Hom 4 (D(M), N) = Hom ger (D(N), M).

HokazareascTrBo. Paccmorpum Benomorarensusit (C, B)-6umony.s

Ty SNOM
an@mi :Zn,-@am,- VaeA}

TN = {Z ng @ m;
Jlerko BueTh, 4TO UMEET MECTO U30MOPMU3M
Homu-(A, M @ N) = Tn,u,
[ tw(f(1)).

Iro6sr gokazars, 9T0 Ty, = Homges (D(N), M), nokazkem, 4T0 npu
cTangapTHOM m3omopdusme ai : N @ M—Hom(D(N), M) o6pas Tn,m
paser Hom gop (D(N), M). Paccmorpum x = Y n; @ m; € N @ M. Torna

ay(x)(a)) = Zw(nia)mi = (Z nia ® mi> (¥),
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aon (@)(8) = Y- v(nam; = ar (Y ni @ amy) ().

CrenoBaTensHO, DABEHCTBO » . N;a @ M; = » . N; ® am; SKBUBAIEHTHO Pa-
BeHCTBY a1 (2)(ay)) = aay(x)(v) aast Becex ¢ € D(N). AHanorudso noka-
suBaercs, 9To I'v v = Homu (D (M), N).

Ocranocy nposeputs, uro D(D(M) ®4 D(N)) = Homua(D(M),N).
ITO caecTBre H30MOPQU3MA COMPAKEHHOCTH:

D(D(M) ®4 D(N)) = Homy (D(M) @4 D(N),k) =
= Hom (D (M), Homy (D(N), k) = Hom (D (M), DD(N)) =
=~ Hom (D (M), N).

§2. TEOPEMA OWJIEHBEPI'A—-YOTCA

B »TOoM myHKTE MBI HAIOMHMM Pa3IuvHBIE (POPMYJIMPOBKH TEODEMBI
DMIeH6epra—yYoTca, a TAKKE JOKAKEM yTOIYHEHUE OJHOU U3 HUX, MJIS Ka-
TEropur KOHEYIHO IMOPOXK IEHHBIX MOLYJIEU Ha KOHETHOMEPHOU aIreOpoun.

CrangapTHas GpOPMYJIUPOBKA TEOPEMBI JUIeHOEPra—Y0TCa UMEET CJIe-
OYIOUMY BUI

Teopema 2.1 (Dunenbepr—yYorc). Tycmv A, B — xoavya, F : Mod-A —
Mod-B - mounwiii cnpasa gynrxmop, coxparsowui (Mabie) npamvie cym-
mot. Toeda umeem mecmo u30mopPusm

F=—-—®4 F(A),

ede F(A) paccmampusaemca xax (A, B)-6umodyad npu nomous 20Momop-
dusma Kosey,

A= Ends(A) 5 Endg(F(A)).

3amedanue 2.2. UToOb B faJbHENIIEM KaXK IbIM Pa3 HE YIIOMUHATD, KAK
BO3HUKAET CTPYKTypa OMMOAYISA B MOAOOHBIX CIydadx, ONUIIEM ee B 00-
IeM CIydae.
1. Eciu F : Mod-A — Mod-B (F : mod-A — mod-B) — agaurus-
Hbl GyHKTOp, M — (Koneunonopox genubim) (C, A)-6uMony.ib, TO
Ha F' (M) Bosuukaer crpykrypa (C, B)-6uMo0 1yis Ipy IOMOLIU [O-
MOMOP@U3Ma, KOJIer]

C — Endu (M) 5 Endg(F(M)).
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2. Ecmn F : Mod-A — B-Mod (F : mod-A — B-mod) — agaurus-
HBIU KOHTPABapUAHTHBIA QYyHKTOD, M — (KOHEeYHOLODOXK JEHHBIN )
(C, A)-6umopnyab, To va F(M) Bosnukaer crpykrypa (B, C)-6u-
MOIYJIS IIPU HOMOIIY FOMOMOP(U3MA, KOJEIL

C% — (Enda(M))™ £ Endper (F(M)).

Nmeerca aHaJor TeopeMbl JuteHbepra—yYoTca, [ CIydas, KOrqa KOdb-
o A mereposo cupasa [2, Teopema 2].

Teopema 2.3. Ecau A — nemeposo cnpasa xoavyo u F : mod-A —
Mod-B — mounbiii cnpasa Gynkmop, mo uMeem mecmo u30mMopPhuam

FE—@AF(A).

Tax kak MBI BCerjia MOXEM PACIIAPUTH OOIACTH 3HAYEHUN (YyHKTOPA
F', To 5Ta Teopema ocTaeTCsa BEPHOU U I/ (PYHKTOPOB Buaa F' : mod-A —
mod-B. Ham sra Teopema HeoOXOAWMA, IS CAydas KOHEYHOMEDHBIX AJl-
rebp M KaTEropuu KOHEUHOMOPOKIEHHBIX MOMYJIEH HaJ HUMHU, TIOITOMY
MBI ee nepedopmymupyeMm 6ojee yI0OHBIM 11 HAC 0Opa3oM.

Teopema 2.4. Ilycmv A, B — xoneunomepuvie aazebpvi, F : mod-A —
mod-B — mounbiii cnpasa gynkmop. Toeda umeem mecmo uzomopdusm

FE—@AF(A).

3ameqanue 2.5. B sron reopeme F(A) moxer me ssuarbca (A, B)-
OUMOZYJEM B TOM CMBICJE, YTO IIOJE MOXKET IEHCTBOBATH IIO-PA3HOMY
Ha F(A) cupasa u cresa. Ho F(A), xoneuno, Oyaer ssusirses (Ao, Bo)-
oumoayiem, rae Ag u By — momnexamue koabiia aarebp A u B. MoxHo
IokazaTh, 94T0 F(A) sBnsercs (A, B)-6uMoayieM TOrJa U TOILKO TOLJIA,
korga F' — k-nmuuennsin pyukrop. CooTBETCTBYIOMIEE 3aMEIaHIE MOXKHO
coenars K Teopemam 2.7 u 2.10.

CymecTByeT aHAJOrUIHAS TEOPEMA, IJIA TOYHEIX CIEBA (DYHKTOPOB, KO-
TOpPYIO MBI TOXE OyZeM Ha3BIBATL TEOPEMOU JureHGepra—yorca [2, Teo-
pewma 6]:

Teopema 2.6. IIycmv A, B — xoavya, F : Mod-A — Mod-B — mounbii
caesa Pynrmop, xKommymupyrowut ¢ npouszsedenusmu. To2da cywecmey-
em (B, A)-0umodyiv X, 044 K0mopozo umeem Mecmo u3omopPHu3m

F = Homu(X,—).
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Ho mam »Ta popMyaupoBKa He OUeHb yaI0OHA, TaK KaK, C OMHOU CTOPO-
HBEI, B HE PAaCCMaTPUBAIOTCA KATErOPUM BCEX MOLYJEH, & C APYUOU CTO-
pousl, 6uMoyab X He OIpeneaseTcsi KOHCTPYKTUBHO. Celvac MbI MOKa-
KEM AHAJIOL DTOU TEOPEMBL Ui KATErOPUN KOHEYHOIOPOXK TEHHBIX MOIY-
JIeW HaJ KOHETHOMEPHBIMU AAreOpaMu, B KOTOPOM DTOT OUMOAYJIbL OyaeT
VKa3aH ABHO.

Teopema 2.7. Ilycmv A, B — xoneunomepubie aaeebpol. Ecau
F : mod-A —mod-B
— Mounbll cae6a PYHKINOP, MO UMEEM MECTNO U30MOPHU3M
F = Hom 4 (D(F(D(A))), —).

HokazaTeascrBo. Pyukrop D Touen, crenoBareabuo, DFD : A-mod —
B-mod touen copasa. Torga no JeBoOCTOPOHHEN BEPCUM TEOPEMBI DILIEH-
6epra—Yorca noaydaem DFD = DFD(A) ® 4 —. CaegoBareibHo,

DF = DFDD = DFD(A) ®4 D(—),
OTKYIa IO MpeIIoKeHuto 1.2
F= D(DFD(A) ®a D(—)) = Homy(DFD(A),—).
O

Kpome onucaHHBIX BapUaHTOB TEOpeM JDWIeHOepra—YOoTca, CyIeCTBY-
I0T aHAJOTH DTUX TEOPEM A KOHTPABAPUAHTHEIX TOYHBIX CIEBA, (PYHKTO-
poB [2, reopema 3]. OHU TOKA3BIBAIOTCs AHAJOIMYHO Teopemam 2.1,2.3,2.4.

Teopema 2.8. Ilycmv A, B — xoavya, F' : Mod-A — B-Mod - xoumpa-
BaPUAHMHBIT MOuKbIl caesa PYwKMOp, nepesodsuyuti npambie CYymmbl 6
npamvie npouzsedenus. Tozda umeem mecmo u3omopPusm

F 2 Hom(—, F(A)).

Teopema 2.9. Ecau A — nemeposo cnpasa xoabyo u F : mod-A —
B-Mod - xowmpasapuanmubiii mounbil caesa Gynxmop, mo umeem me-
cmo u3omopPusm

F = Homu(—, F(A)).

Teopema 2.10. IIycmv A, B — xoneunomepnwvie aqszeopur, F : mod-A —
B-mod - xowmpasapuarmubiii mounblti caesa @ywxmop. Tozda umeem
MECTNO UB0MOPPU3M

F = Homu(—, F(A)).



DPYHKTOPBI HAKASIMBI 185

3ameuanume 2.11. B crartee [2] B popMyIupoBKe TeopeMmBl 3 OmyIie-
Ha omevaTka. B (HOpMyIMpOBKe 3TOU TEOPEMBbI Pedb UAET O KOHTPABa-
PUAHTHBIX (PYHKTOPAX MEXKIY KATCTOPUAME JICBEIX MOLYJIEH, a TOLKHA O
(PYHKTOpAX U3 IPABHIX MOAYJEH B JIEBBIE WIM HAOOOPOT.

Caenyroumu (pakT XOPOIIO U3BECTEH, W MbI YIOMUHAEM €ro, 4TOOLI
06paTUTh BHUMAHWE HA TO, UYTO OH ABIAETCA MPAMBIM CAEICTBUAEM TEO-
pem durenbepra—yorca.

CaencrBue 2.12. Jas 410001 Koneunomepnot ar2ebpor A umeem mecmo
U30MOPPUIM
D = Homu(—, D(A)).

§3. ®YHKTOPBI HAKAAMBI

ITycts A — xoHeIHOMEPHAA aarebpa, Toraa (GpyHKTOPOM TPAHCIO3UINA
Ha1 A Ha30BeM KOHTPaBapPUAHTHBIA (PyHKTOP

(=)' = Homa(—, A) : mod-A — A-mod.
On ToueH ciaeBa. AHAJIOIUYIHO BBOAUTCS (PYHKTOD
(=)t = Hom 4o (—, A) : A-mod — mod-A.
dynxkropom HakasMer HazbIBaeTCAa PyHKTOD
v =D((-)") : mod-A — mod-A,
a obpatHbIM (pyHKkTOpoM HakasMbr HasbiBaeTCsa (DyHKTOD
vo = (D(—))top : mod-A — mod-A.

Orpanuuenus ¢pynkropa Haxasmer u o6paraoro ¢pyukropa Hakasmbr Ha
MOIKATErOPUIO MPOEKTUBHBIX MOLYJEN U KATErOPUIO NHBEKTUBHBIX MO Y-
JIel, COOTBETCTBEHHO, ABMAIOTCA KBA3UB3ANMOOOPATHLIMY SKBUBAJICHTHO-
CTSIMU, HO HA BCEU KATErOPUM MOAYJIEH OHU HE OOI3aHBL 32 JABATH DKBUBA-
JEHTHOCTb. V3 onpeenaenus Jerko BUAeThb, 4To GyHKTop HakasMbr Touen
capaBa, a o6paTHbin pyHkTOp HakasMbr TodeH ciuaesa.

Crenyrommee mpepIoKeHne XOPOLIO U3BeCTHO (cM., Hampumep, [3, III,
aeMMer 2.9 u 2.10]), HO MBI €ro ZOKaxeM, ITOOHI MPOJEMOHCTPUPOBATH
MpPUMEHEHUe TeopeM JDWwieHOepra—yYoTca.

IIpegmoxenue 3.1. Ameiom mecmo ecmecmsenmbie u30mopGHuamby
1. v(M) = M ®4 D(A).
2. v~ (M) =2 Homu(D(A), M).
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HdokazaTeabcTBO. DTO CICAYET U3 TEOPEeM JuieHOepra—yYoTca, YInThI-
BasA, ITO PYHKTOP V TOYEH CIpaBa, PyHKTODP VY~ TOYEH CJIeBa, U

v(A) = D(AY) = D(A),
v (D(A)) = (DD(A)'” = A ~ 4,
D(v=(D(A))) = D(A).
0

Kax qpin A-GuMo 1y b MOXKHO PACCMATPUBATD, KAK MTPABBIM MOIYIb HA I
obepreiBatomen anaredbpon A° = A°P ® A, win Kak JeBBI MOLYJb Hany A€
m(a ® b) = amb = (b® a)m.

Tounee roBops, uMeeTCsa U30MOP(PU3M KATETOPUL
bimod-A = mod-A°® = A°-mod.

CKOMIIOHOBAB »TU U30MOPOPU3IMEI ¢ PYHKTOPOM TPAHCIO3UIAKA OTHOCH-
TenbHO A€, moayauM GpyHKTOD

(=)*" = Hom 4« (—, A°) : bimod-A — bimod-A.

CrpykTypa 6uMOLyJIs Ha mpocTpaHCTBe M! OymeT HacIegoBaThCA U3
CTPYKTYDHL JeBoro A°-monyns Ha A°, TO ecTb ecim © = o1 ® Ty € A,
TO

axxxb=(b®a)r =11b® axs = tw(a - tw(zx) - b).
3ameqganune 3.2. U3 npegnoxenus 1.2 creayer, ITO
A" = Hom,(D(A), A) = Hom 4o (D(A), A).

Anrebpa A Ha3bIBA€TCS CAMOMHBEKTUBHOM, €CJAU JIEBBIM PEryJIsApPHBIN
MOAYJIb A MHBEKTUBEH. DTO SKBUBAJIEHTHO TOMY, YTO NPABBIA MOLYIb A
UHBEKTUBEH, & TaKXke TOMy, 4T0 B Kareropusx mod-A m A-mod kmacc
OPOEKTUBHBIX MOIYJIEH COBIAJAET C KJIACCOM MHBEKTUBHBIX MOyJIen (CM.
[4, IV, npegmoxenue 3.1]). Kpome Toro, caMOMHBEKTUBHOCTH AIreOpBL
SKBUBAJIEHTHA TOMY, 9TO (PYHKTOpHI ¥ u vV~ KBasmoOparHel. OTmeTnm,
9YTO B OTOM CJIy4dae ¥V U YV~ — TOIHBIE (DYHKTODEL

Teopema 3.3. FEcau A — camounbexmuenas aszedpa, mo uMem mecmo
ECTECMBEHHBLE UZ0MOPPUMBL

v(M) = Homua (A" M) v~ (M)= M@, AL
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HokazaTenbcrBo. Tak xkak airebpa A CAaMOMHBEKTUBHA, TO (PYHKTOPHI
VUV TOYHHIL
Takum 06pasom, ¥ TOYEH CJIEBA, a 3HATUT, [I0 Teopeme 2.7 MoLyIaeM

v =2 Homa(D(v(D(A))),—).
Ho
D(v(D(4))) = DD(D(A)") = D(A)" = (v7)*P(4),
rae (v7)° : A-mod — A-mod, (v~)°P(M) = D(M)!. llo aeBOCTOPOH-
Hel Bepcuu npeioxenus 3.1 moaygaem (v~ )°P (M) = Homger (D(A), M).
OTKynga BHITEKAET

D(v(D(A))) = (v™)°P(A) = Hom or (D(A), A) = A,
ClIeJOBATENbHO,
v = Homy (A", —).
Tak xkak ¥~ TO4YeH cnpaBa, TO HO TeopeMme 2.4 moydaem
vT = @40 (A) 2 - ®4 Homy(D(A),A) = — @4 AL,
O

BaxXHbBIM OAKIACCOM KIACCA CAMOUHBEK TUBHBLIX AJIIeOp SBJISETCS KIACC
dpobennycoBeix anrebp. Hamomuamm, 9To aarebpa Ha3eIBaeTCsA ppodeHny-
COBOU, €C/IM CYIIECTBYeT JuHenHOe oToOpaxenue € : A — k Takoe, 4To Ou-
JuHenHasA popma (a,b) — e(ab) Ha A HeBBIpOX 1eHA. ABTOMOPdU3MoM Ha-
KasAMBI (ppobeHmyCcoBou atreOpst A HazbIBaeTCa aBTOMOpduaM U : A — A
onpegensemsi coorHomerueM e(av (b)) = e(ba).

Ecau M - (A, B)-6umonyab u ¢ : A — A v : B — B — aBromopdu3MbL
anre6p, To gepes , My 0603HATIM CEMOLYJIB, IOMICKAIIEe IPOCTPAHCTBO
KOTOpOr'o coBmagaeT ¢ M, a cTpyKTypa OUMOYJISA 3aJA€TCSA CAETYIOMAM
obpasom a * m * b = p(a) - m - (b). Kpome Toro, nonoxum ,M :=, Miq,
M¢ =id Mw.

Jlerko mokazars, 4T0 s GPOOEHUYCOBOU ajareGphl CyILIECTBYET M30-
mopduam bumonyaenn D(A) = Ay, orkyna ciaegyer, 970 4t GPOOEHIYCO-
BBIX aarebp

I/(M) >~ M;.
Tak kak ppobennycoBa aarebpa CAMOMHBEKTUBHA, TO V U V KBA3WB3aU-
MOOOPATHEL, CJIeI0BATENbHO, 11 (PPOOEHIMYCOBBIX aareop

V_(M) = Mi;—l.

W3 BrimeckasaHHOrO BHITEKAET
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Caegcreue 3.4. Ilycmv A — Ppobenuycosa aseebpa, u v : A — A — ee
asmomopdpusm Haxasmor. Toeda cywecmsyrom uzomopduszmvr 6umodyaet

D(A) = Ay, AV = ;A
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Ivanov S. O. Nakayama functors and Eilenberg—Watts theorems.

In the present paper analogues of Eilenberg—Watts theorem are proved
for categories of finitely generated modules over finite dimensional algebras
for right exact and left exact functors. Furthermore, for left exact functors
corresponding bimodules are described explicitly. The main aim of this
paper is to present how one can obtain some new descriptions of Nakayama
functor and inverse Nakayama functor for selfinjective algebras with this
versions of Eilenberg-Watts theorem.
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