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KOT'OMOJIOTUM XOXIIUJIbIA
CAMOMHBEKTUBHBIX AJITEBP APEBECHOTI'O
TUIIA D,. IV

§1. BBEIEHUE

IIycte R — caMomHbekTUBHAA Oa3ucHasg anrebpa HaJ aarebpanmdecKu
3AMKHYTBLIM TOJEM, UMEIOIAsA KOHEIHBEIN Tul npeactasieans. CTabmib-
Hbil AR-KOJI9aH TaKOU aareOpbl MOXKHO OHUCATH € IOMOIIBI0 HEKOTOPO-
ro acCOUMMUPOBAHHOIO AEPEBA, KOTOPOE MOMKHO COBIAIATH C ONHOU M3
cxeMm [uakuna A,, D, Es, By uin Eg (cu. [1]). Bo BBegenun x padore
[3] MOXKHO y3HATH, KaKUe PE3yIbTATHL B HOACIETE ANre6pHl KONOMOIOTMH
XOoXMmmIb1a TOCTUTHYTHL B CIyYae, KOTAa 5TO nepeBo mMeer tun A,. Pe-
3yJbTATEL, YK€ MOIyIeHHBIE B Caydae Tuna D,, MOXHO IIOCMOTPETH B
paborax [3, 4, 5].

B gamnonm pabore crpouTcs OGEUMOIYAbHAS PE30IbBEHTA (CM. TEOpEMY
1), a 3arem Boraucsmiorcs pasmeprocru rpymr HHY(R) (cm. Teopemsr 2—
3) mast cepuu aarebp ¢ ACCOLUUPOBAHHBIM aepeBoM Tuna D,. Ormerum,
4TO B padore [6] mokazaHa NEPUOAMIHOCTH MUHUMAJILHON OMMOIYJIBHON
PE30MBLBEHTEl I BCEX CAMOMHBLEKTUBHBLIX aare0p KOHEIHOTO THUIIA, TPEI-
craBreHnsA. TaM e mpuBOAUTCA 3 BO3MOXKHBIX 3HAYMEHUA IIEPUOIA DTOU
PE30MbBEHTEL M1 aIrebp, PacCMaTPUBAEMEIX B JaHHOU padore. MbI xe
HNOKAXKEM, KAKOE UMEHHO M3 TPEX 3HAYEHUUN UMEET MEeCTO.

§2. BUMOYJbHAS PE30JIbBEHTA

IMyctes k — anrebpanydecku 3amkHyTOe motae, 1, € N, n > 4. Breaém
caegyromui xkondas ¢ coorHomenusmu (Q, I). Muoxecrso Bepmun Qp =

Kaouesbie €406a: CAMOMHBEKTHBHBIE AIre€OPbl KOHEYHOI'O THUIA MPENCTABICHU,
KOT'OMOJIOTHY X OXIIWJIb TA.

Pa6ora Bemoanena npu noggepxkke PDPDU (rpant 10-01-00635), a Takxke opu
YaCTUYHON (UHAHCOBOU mnogjgepxke Munobpuayku PP, PDIIII “Hay4neie u Hay4IHO-
nenaroruyeckue Kanpbl uHHOBanuonHou Poccum” (2010-1.1-111-128-033, rOCKOHTDPAKT
14.740.11.0344). Kpowme Toro, pa6ora mogaepxana HUP 6.38.74.2011 Cankr Ilerep-
6yprcKoro rocyZapCTBEHHOIO yHUBepcATeTa, “CTpYKTYpHasA TEOpHUA U [€OMETPHUA -
re6pandecKux I'PYII U UX IPUIOKEHUS B TEOPUU IIPEACTABICHUN U anreGpandecKuon
K-teopun”.
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(Zr x {1 e N| 1 <i <n—2})U Zyy. [Nanee ana mena i € Z Met Oyfem
0603HAYATH I€PEe3 | COOTBETCTBYIOIINE €My DIEMEHT B Zy, & 4epe3 | —
COOTBETCTBYIOUIUYA €MY DAEMEHT B Zg,. MHOXECTBO CTpeJoK Q1 KOJIAHA
Q COCTOUT U3 CIEAYIOUMUX DIEMEHTOB:

@gic(s,8) = (s, +1) (1<s<r,
v5:(s,m—2)— §5,85: §— (s+

Qs41,1 Xs,n—3
cotrn (s4+1,2) <— (s+1, 1N . s//s n-2) <— (s,n-3) .y
/ — \
. Cpn—37 5 B a2 7
\ / \ aa o / \41
(r,n- 2)\; B2/1 (1,1) 22 TR z\+1 T/

r+1

W nean I mopox 16H CJaeny oMMy 3JIeMEHTaMu alreopsl myTen kQ KoadaHa
Q:
VsQsn—3 - U1 B B s — By ey (1<s<2r),
Qst1yi--Qsr11B5Y 35U n-3..-qs; (1<s<r,1<i<n—23).

Paccmorpum k-aarebpy R = kQ/I, u wepes A = R ®; R°® oGosna-
M O00épTHIBaloONIy0 aarebpy anrebpsr R. Yepes e, ob6o3HawaeMm mpu-
MUTUBHBII HIEMIOTEHT aareOpbl R, aCcCOIMUPOBAHHBIN C BEPIIMHOUN &
korsana Q. Torza {e; ® ey}qsyco, — MOMTHOE MHOXKECTBO OPTOrOHAJL-
HBIX IPUMUTUBHBIX uaeMroTeHToB anrebpet A. Yepes P, = Re, 0603Ha-
UM NPOEKTUBHBIA R-MOIy/Ib, COOTBETCTBYIOUMI BEPIIUHE & KOAIAHA O,
depes S; — COOTBETCTByIOmmU ey mpoctou R-monyae. epes Py, =
Ae, ® e, 0603HAMNM NPOEKTUBHHBIN A-MOZY/Ib, COOTBETCTBYIOIINN HEM-
HOTEHTY €, ® €. Ecau w — HeKoTOpw myTh B KOT4IaHe Q U3 BEPIIMHLL &
B BEPIIKHY Y, TO YMHOXKEHUE CIPABA HA W MHAYIUPYET NOMOMOP(DU3M U3
P, B P,, xoTopeLil MbI OygeM 0603Ha4aTh 1epe3 w. Takum o6pa3om, ecin
W) — HyTh U3 BEPIIVHBL £] B BEPIUUHY Y1, 4 Wy — IyTh U3 BEPUINHBL Ty
B BEPIIMHY Y2, TO w1 @ we € Homp (Pry jjz,]s Pray)[y.])- danee, ecmn i € Zy,
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1< j<n-—2, 10 Mb GyeM OMyCKaTb CKOOKM [JA WHIEKCOB Buxa (i,7).
Beegem Taxxe BcmomMorarenpHbIE 0OO3HAMEHN:

T; = 62'727 Mij = Q45 ...Q1, Vij=Qin-3...04;.
3amedanue 1. 31ech U B majbHEHIIEM MBI, 1J8 €IMHOOOpas3us 0003HA-
YEHUN, TOMOJHATEIBHO IPEIIONAraeM, ITO [IyCTOE IPOU3BEIEHNE CTPENOK
KOJ9IaHa, OTOX JECTBIACTCA C 10 X0 JAIIMM UIEMIIOTEHTOM aareopul R; Ha-
npumMep, /l,i70 = €i71, Oéi7j_1 . -ai,j = ei,j: Vi,n—2 = €i7n_2.

Yepes @Q;(S) (1 > 0) 0o603HA4UM §-BI MOLYJb B MUHEMAJIBHON IIPOEK-

TUBHOU Pe30JabBeHTEe npocTtoro R-moxpyas S, a depes (; — i-bII MOIYJIb
B OMMOIYJILHOU MTPOEKTUBHOU pe3onbBeHTe A-monyas R. Torga mo gemme

I
Xammens 7] (cm. Taxxke [2, crp. 45]), ecmn Q¢(Se) = @ Py, ,, 1O
k=1

le
P D ..

z€Qp k=1

Beepém k-nmunennoe orobpaxenue o : R — R, yIOBJIETBOPSIOLIEE yCJIO-
Buwo o(zy) = o(x)o(y), Takoe, 9To

o(eij) = eitn—1j, 0(Qi,j) = Qitn-1,5

1<i<rl<ji<n—2),

oe3) =€ i B3 =B iyt
(1<i<2r), (2.1)

(V) ==Y i LSS 200/0),0(Y3) =Y iy iTmm

(i€ {r,2r}).
AcHo, 9T0 0 — aBTOMOPDU3M anre6psl R, NMEIOUINT KOHEIHBIN MOPA I0K.
Bymem o6o3HauaTh depes pA KaTeropuro KOHEYHO MOPOXK IEHHBIX
npoekTuBHbIX (1eBbix) A-mogyren. Beemém caemyrommn k-nuHenHBIT

dyukrop o : pA  —  pA. Ilyere V= @ Py, Toraa
IEL
oV) =& Pio(y)z] (Bmecs o(z) = y < o(e,) = ey). Hycrs Vi, Vo -
leL
moayta u3 pA, Vi = @ Pz, d: Vi — Vo — romomopdusm A-monyien,
IEL

TAKOU, ITO d|p[yl][wl] = > wwie1 QWi Toe U €k, wig1, w2 € R.
tel;

Torza o(d)| P, ey = 2o Wi (W) @ Wi
teT;

Hecnox)HO mOCTpOUTH HPOEKTUBHLIE PE30IBBEHTEL MOAYIEH S, 1 T €
Qo (kax >TO FeIaeTcs, MOXKHO MOCMOTPETh, HapuMep, B [3, temma 1]). B
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UTOTe C MOMOIIBIO JIEMMBI X aIle/Isa oIy daeM CAeIyIoIIee OMUCAHNE LICHOB
MUHUMAJIBHOU IPOEKTUBHOU Pe30iabBeHTH A-Moayis R:

T n—2—m n—2
Qem =D (( D P[i+m,j+m1[z‘,n)®( D P[i+m,j+m—(n—2)1[i,n))

i=1 j=1 j=n—1—-m

@@Pmﬁ(r\ﬂ)]m (m=0,...,n—2),

i=1

T n—3—m n—2
Qo=@ (( D Rosmismenia)e( B Peombrsin—coovii) )

i=1 =1 j=n—1—-m

o@D (P mgpnon) @ Prsmsrmanin)  (m=0,...,n=3).

i=1

IIpu >TOM wiIeHBI, HOMepa KOTOPBIX O0JbIIe 21 — 4, MOIYIalTCA CIeIYIo-
M 06pazom: Q(2n—3)4¢ = ol (Qy) mia 0 <t < 2n — 4.

ycrs p: Qo — R — romomopdusm, onpenenénnsi Ha wy Qw2 € Py,
x € Qp 1o dpopmye u(wi ®ws) = wiws. Paccmorpum roMmoMopdusm dayy,
Q2m+1 — Q2m (0 < m < n — 3), ZEUCTBYOLWME HA IPIMBIX CJIArAeMbIX
MOAYIA Q241 CAETYIOMMM 00PA3OM:

d2m|P[i+m_,j+m+1][i,j] = 6i+m,jl+m+l ® ij — Qitm,j+m & €45
1<j<n—-3-m,1<i<r),
n—2
d2m|P[i+m+1‘j+m,(n,2)][,—‘j] = ZZ‘ Hitm+1,j4+m—(n—1)T ;355 Vi+m t+m—(n—2)
=j

® Qie—1-- - Qiyj = Mitmt1,j4m—(n-1)B ;1) @V Vi

+ Bitmt1,j+m—(n-1)0 it 4 DY TV
j

— Y Cipmaljem—(n—1) - Cigmt 1 lbm—(n—2) @ Pit1,6-1T Vi
L=n—1—m
n—-1-m<j<n—-21<i<r—1),
n—2
d2m|P[m+1,j+m—(n—2)1[r,ﬂ = ez—:j Hm+1,j4+m—(n—1)T mVm +m—(n-2)

® Qr =1+ Qrj = g1 jbm—(n-1)0 e | © Y Vi

+ /l’m+l,j+m—(n—l)/8 mﬁl) Xy 27 Vi,j
J
+ X Qmtljtm—(a—1) - Xl lbm—(n—2) @ B1,6—1T 7Vr,j

l=n—1—m

- - \-\ - )
(n—-1-m<j<n—2)
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dom|p = €itm+1,m+1 @ B3 — fitm+1,mPB )

li+m+1,m+1][ i]
n—2
®e;— Y Qitmtlm - Qigmtl,l4m—(n-2) @ Hit1,-107

{=n—1—m

0<i<r—1),

d2m|P[i+m+1’m+1][ 3 = CitmAlmtl @ B5 = pitmimfB  on | Qe
(r<i<2r-1),

Dol P, o2 = € ity @ Vin—2om =Y iy @ Ein2om
(I<i<r),

omlP sy = € i) @ V¥in—2-m =7 i) @ in—2om

n—2

+ X itmrn Vitmttm—(n—2) @ Qit—1 ... Ain-2-m

{=n—1—m

(r+1<i<2r).

AnanoruuueiM o6paszom onpexenum roMoMopdusM dopm+1 : Qamy2 —
Q2m+1 (0<m<n—3).

n—3—m

d2m+1|P[i+m+1,j+m+1][i,j]: ZZ' HitmA+1,j4+mT ;55 Vidm, 4+m+1
=J

® Q1 ---Qj + Pitma1,j+mbB irmi) @ Qin=3-m - - Qi j
+ Qipmt1,j+m - - - Qigmt1,m4+1 @ V3V j
J
+ D Qipmtljim - Qigmal thmt1 @ fig1,0-1T3Vi
=1
1<j<n—-3-m,1<i<r),
d2m+1|P[i+m+1,j+m+1—(n—2)1[i.jl = Citmtl,j+mtl—(n—2)

@ Qjj — Qg1 jrm—(n—2) @ €ij
m—1-m<ji<n-3,1<i<r),

d _ =y, — 1 e~

21 B e = 7 oDy Vitmmtl @ €5
n—3—m

+ e; Y it (gD (1) Vi mt L me @ piv1,e-185

te i) @ Hitn-3-mB3 (1<i<2r);
KpOMe TOro, noioxum npu m = 0

A1 Py aypin 5 =Ci+1,1 @ V5€i41,1 @ V7585 @ €in—2—B 775 @ €in—2
(1<i<r),
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ampum >0

A2m+1| Pl g1 ma)fin—2) = Citmtlmtl ® Y5 — Citmtlmtl @ V7
— Qitmt1,m Qein—2 (1 <i<r),

D2t 1| Pl g 1)1im—2—m) =B itmerty ® €in—2-m—f itmr)4r & Ein—2-m
+ Citm+1,1 @ Xin—2-m (1 <3< 7).

Tomomopduam doy—y @ Qopn—3 — Q2p—4 OOpEIEIUM CIEIYIOMIM 00PA3OM:

n—2
d2n_4|P[i+n—1,j][i,j] = Z Hitn—1,j-1T G5 Vitn—-2,¢ @ Q1. Qi j
i=j
= Hitn-1-18 ;| (o) © Vi
+ Hitn—1,j-18 i (=) k) +r O VTV
J
— D Q11 Oign—1,6 ® flit1,0-1T3Vij
=1

—
(1<j<n—-21<i<r—1),

n—2
don—a|Py 1 s = ZE' Pn—1,j-1T 75Vn—2,0 @ Qrg—1...0pj
=j

— pn—1,j-15 =2y (r41) O Vi
thn-1,j-18 (5 © Y 5V

J
+ Y 11 Q10 @ P 1T 7V
=1

(1<j<n—2),
d2n—4|P[

T = Y iD= Ln=3B T
n—2

®e;+ z; Y it (n=1)(rp1) 4 ViHn =1, @ pit1,0-135
Tl Do O Yhi+in-sfy  (0<i<r—1),

dz”_4|P[ Do+ ) i+(n—1/)(7+1)+rui+"_l’"_3ﬁi+(n7277’+1)
n—2
®es+ ZZ Y it (=) (1) ViAn—1,L © Pit+1,e-1875
=1
+e (=) 1)+ ® ’Yﬂ\lNHLn—b‘ﬁi (r<i<2r-—1).

Caenyromas TeopeMa ONUCHIBACT MUHUMAJIBHYIO MPOEKTUBHYI OUMO-
OYJIBHYIO PE30JbBEHTY I7.
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Teopema 1. Munumasvnas A-npoexmusnas peszoaveéewma modyas R
nPedcmasasemcs nocaedosamesbrocmvio:

m do dy dan—5
O Re— Qo Q1+ - & Qan_y (2.2)
d2n—4 d2n—3 d2n—2 ’
— Q-3 & Q2p-2 & ...,
ede modyau @Q; dasn i = 0,....2n — 3 u 2omomopPuzmvr d; Oasn
1 =0,...,2n — 4 onucanvt sviwe. Kpome moeo, ecauw 0 <t < 2n —4, mo

Ql(2n—3)+t = Ul(Qt); dl(2n—3)+t = Ul(dt)-

Hdokxa3zaTeabcTBo. Hecnoxuo nposepurs, aro pudy = 0 u d;jd;y1 = 0 mius
i = 0 (cM., HAIpUMeEp, TOKa3aTeabeTBO [3, Teopema 1]).
JIerko mpoBepuTh, 9TO LA JHO0ro & € Qg MOCIeI0BATEILHOCTD

n®rls, do®Rrls, d1®rls,

0—RORS: +—" " Qo®rS: +— " Q1®rS
SIBJISIETCA MAHUMAJIBHOU MPOEKTUBHOU pe3oabBeHTOn R-mopyas S,. To-
ra u3 pesyabTarToB paboTeL [5] ciegyer, 9TO HOCIELOBATENIBHOCTS (2.2)
SIBJISIETCA MUHUMAJIBHOU A-IIPOEKTUBHOUN PE30JbBEHTON MOy R.
Teopema 1 gokasana. O

3ameduanue 2. U3 reopemer 1 ¢ ucnoapsosanuem [2, semma 6] caenyer,
q1o (2n — 3)-a cusurua Q2" 3(R) A-moxyas R uzomopdHa CKPYUeHHOMY
mMoxymio ,—1Ry (ecim ¢ — aBromopdusm anrrebper R, To ,R; — sT0 R ¢
OUMOIYIBLHON CTPYKTYPOR TAKOU, 9TO & * Y * 2 = (&) -+ y - 2 1JA JHOOBIX
x,y,z € R).

§3. AIIUTUBHAA CTPYKTYPA AJICEBPHI KOI'OMOJIOTUIA
XOXIINJIbIA

B sTom maparpadge coxpausooTcsa Bce 0003HAUEHUs, BBEIEHHBIE B IIpe-
geigymeM. Kpome Toro, nomoxkum 0° = Homy (ds, R) : Homp (Qs, R) —
Homp (Qs+1, R), roe ds — 570 nuddepeHnnan 13 pe3oJbBEHTHI, OMUCAH-
HOU B Teopeme 1.

s | > 0 onpegenum dyHKUuo py : Zyp — Ly 011t € 7Ly, CIAELyIOMAM
obpazomM:

p(i)=|{t]0<t<I—1,i+t(n—1)r}. (3.1)

T
fcuo, aro > pi(i) = . Kpome Toro, us onpenenenus aBTomMopdusma o
i=1

(em. (2.1)) caeayer, uaro o' (y+) = (—1)l+p’(i)7i+l(mﬂm.
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[IycTh w — my T U3 BEPIIVHEL To B BEPIIUHY T1. depe3 w* : Py |z, — B
Oynem 0603HaaTh A-roMOMOPQU3M, HEPEBOANNH €,y @ €z, € Plyi|[z) B
w € R.

IIycte

X= D Poiiiwils
1<i<p
rae Monymu Py, [y, ] TOTapHO He u3omopdusr. IlycTs w; — myTh u3 Bep-
P
WIWHBL T2 ; B BepumHy z1,; (1 < i < p). Jag x = Y sqw;, rvoe s € k
i=1

(1 € i < p), MBr OygeM 0603HAYATH Yepe3 X* rOMOMOpPMOU3M Xp: mw; €
i=1

Homy (X, R), a gepes 1epes V(x) — moampocrpanctso Homy (X, R), no-
POXAEHHOE HAI k DTUM rOMOMOP(pU3IMOM.

3amerum caenyomui GakT. PaccMOTpuM JUHENHOE TIOATIPOCTPAHCTBO
npocrpancra R, nopoxgéunoe Han k BceMu myTsAMU, BeLyIIXMU U3 BEP-
IIUHBL Tz B BepmuHy 1. llycrs (wi,ws...wp) — ero 6asuc. fcuo, 1ro
Torga (wy,ws ... wy) — 6asuc Homp (P, [4,), ), TO ecTs:

p
Homy (P, (e, B) = @D V(wy). (3.2)

i=1
Cay4an r > 1. B sToM myHKTE Beafie nomaraem, 9to r > 1. Torga copa-

BeINBA CICAYIOMAA TEOPEMA.

Teopema 2. Ilycmy HH®°(R) — s-asa epynna xozomoaozut Xorwuabda
anzebpol R ¢ xoadduyuenmamu ¢ R. Ipednososcum, wmo r > 1. Tozda
dimy, HH®*(R) npunumaem caedyrowue 3navenus:

1, ecau svinoaneno 0dno u3 ycaosui:

sef{2m+1(2n—-3),2m+1+1(2n—3)}, 0<m < n—3,
m4ln—1)=ar, a€Z,alr+1)+1:2 u (3.3)

sbinoaneno 00no u3 ycaosul: chark = 2 uau 1:2;
se{2m+1+12n—-3),2m+2+1(2n—-3)}, 0<m<n—3,
m+ln—1)=ar, a€Zya(r +1)+12 u (3.4)

8bINOAKEHO 0010 u3 Ycaosul: chark = 2 wau [ /2;
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se{(l+1D)(2n-3)—-1,(1+1)(2n —3)}, }
(3.5)

(I+1)(n—-1)—1=ar, a€Z, a(r+1)+1:2;

se{(l+1D)(2n-3)—-1,(1+1)(2n —3)}, 26
(I+1)(n—-1)—1=ar,a€Z, 1/2, n— lichark; } (3.6)

0, ecau we BLINOAHAETCA KU 00HO U3 YCA0BUl, OTUCAHHBIT BbIULE.
Jlemma 1. 1) ITyemp s = 2m+1(2n—3),0 < m < n—3, m+Il(n—1) = ar,
a€Z,a(r+1)+1/2. Toeda:

r n—2—m

HOIIIA Qs, @ @ V(Oé,'7j+m_1 - O[@j). (37)
j=1

i=1
2) Hycmb s =2m+1(2n—3),0<m<n—3, m+Il(n—1)=ar,a € Z,
a(r 4+ 1) + 1:2. Toeda:

r n—2—-m

Homp (Qs, R (@ @ Viigim-t .- aij)) @(ééx/(e;.)). (3.8

3) Iycmv s =2m+1(2n—3), 1 <m<n—-2,m+Il(n—1)=ar +1,
a€7Z,a(r+1)+1:2. Tozda:

HOIIIA Qs: @ @ V(/”z+17]+m (n—1)T73Vi j) (39)

i=1 j=n—1—m
4) IIycmv s =2m+12n—3), 1 <m<n—-2, m+Il(n—1)=ar +1,
a€Z,alr+1)+1/2. Toeda:

Homy (@5, R (@ @ V(,U'erl,jer (n—1)T73 Vl,j))

i=1 j=n—1—-m

® (é V(Vm/iiﬂ,n—gﬁg)).

i=1

(3.10)
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5) Iyemv s = I+ 1H)2n —3) -1, {+ H)(n—1) = ar+1, a € Z,
a(r +1) +1/2. Toeda:

r n—2

Homy (Qs, R @@V (€i,5)- (3.11)

i=1 j=1
6) IIycmv s = I+ 1H2n—-3) -1, {+ H(n—-1) =ar+1, a € Z,
a(r +1) +1:2. Tozda:

r n—2

Homa (Qs, R) = (EBEBV iy ) (EBV ) (3.12)

i=1 j=1

7) yemo s =1(2n—3),l(n—1) =ar+1, a € Z, a(r + 1) +1:2. Tozda:
r n—2

Homy (Qs, R @@V (Bij—1T3Vi5)- (3.13)

i=1 j=1

8) IMMycmv s =1(2n—3),I(n—1) =ar+1, a € Z, a(r+1)+1 2. Tozda:

r n—2

Homy (Qs, R (@@V Wi j—1T7 I/M))

i=1 j=1

® ( é V(v q#ivin—sp ;)) :
i=1

9) IIycmv s =2m+1+12n—3),0<m<n—-3, m+I(n—1) = ar,
a € Z. Tozda:

(3.14)

toms Q1) = (D (D Viawsn 1)
=1 =1
l n—2 ’
® ( V(,uiJrl,jer—(n—l)TZVi,j))> (3.15)
j=n—1-m

< 2:1( (v 3¥in—2-m) ® V (ttiy1,mB )))

2

10) Ecau das s 2 0 ne 8bInoanaemcs nu 00H0 u3 ycaosutli, ONuCaGrHbLE
6 nywkmaz 1)-9), mo Homy (Qs, R) = 0.
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HokazareancrBo. U3 (3.2) u Toro, uto r > 1, cirenyer cremyoiiee onu-
carme Homp (Py,|[2,), ) A1 duxcupoBasuelx 1, Ty € Qo:

HOIIIA(P[,;I][,;Z],R) =
V(dijo—1...qij), ecmzy=(i,]2), 22 = (i, 1),
ZEZ]. ]1<]2\n—2

V(lit1,jo—1T3vig, ), ecmaxy = (i +1,52), w2 = (i,41),
iEZ, 1<]2 <]1 én—2,

V(pit1,j-18%), ectn z = (i + 1,j), zo = 1,
1€2,1<j5<n—2,

V(i) ecmm ;= ? s = (i),
1€Z,1<j<n—2,

Vies), ecm Ty = T3 = Qi€ Z

V(’Yﬁ/l@n_3ﬂ?), eI vy = i+1 1,os=i,i€Z,

0 B IDOTUBHOM CJIydae.

[lasee npoBepUTH yTBEPK IEHNE JIEMMEL HE [IPEICTABIAET TPYAA. (]

Jlemma 2. 1) ITyemp s = 2m+1(2n—3),0 < m < n—3, m+Il(n—1) = ar,
a € Z, a(r +1) +1:2 u svinoaneno 00no u3 ycaoeui: 1:2 uau chark = 2.

Toeda:

" sz(tﬁ-m wZLm
Ker §* :V(Z(—l Z Qi jim—1 - Qij+er+e ==)).
i=1
2) Iyemv s =2m+1(2n—3),0< m<n—2, m+Ii(n—1)=ar +1,
a € Z. Tozda:

Kerd® = Homy (Qs, R).

3) Myemv s = (1+1)2n—3) 1, (+ )(n—1) =ar+1,a € Z, 1 /2,
n — lichark. Tozda:

i—1
" ¥ pilg+n—2) ¢
Kerd® = V(3 (~1)i Y eid)-

i=1 j=1
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4) IIyemv s = I+ H2n—-3) -1, {+ H(n—-1) =ar+1, a € Z,
a(r +1) +1:2. Tozda:

2r it

> pi(gtn—1)

Kerd® = V(Z(—l)q:lpz q e,
i=1

5) IIyernv s =2m +1+1(2n—3),0<m<n—3, m+Il(n—1) = ar,
a€Z,a(r+1)+1:2. Toeda:

Keré® = é} <(n_-3_mv(ai,j+m ... Oéi,j))

i=1 j=1
n—2
@ V( Z Bit1,j4m—(n—1)T3Vij — ViVin—2—m + Hit1,mB7)
j=n—1-m

D V(r}/f’/i,n—2—m + r}/ﬂ?yi,n—2—m) 52 V(,u'i—i-l,mﬂf + /li+1,m6i/+?)) .

6) IIycmv s =2m+1+12n—-3),0<m<n—-3, m+I(n—1) = ar,
a€Z,alr+1)+1/2, 132, chark # 2. Toeda:

n—3—m

Kerd® = P (( B Viaijim-. aij— pimBs — mimB z—:r_l))
j=1

i=1

SV (Yi¥in-2-m + Y ¥in—2-m — (=17 (i B =5 + i m B i::ﬂ))-

T) Iyernv s =2m +1+1(2n—3),0<m<n—3, m+Il(n—1) = ar,

a€Z, a(r+1) +1/2 u stinoaneno 00no u3 ycaosui: | /2 uau chark = 2.
Toezda:

T n —m

-3
Keré® = @ (( @ V(i jm - @iy — pimB775 — pi,mf lfrjl))

i=1 =1

@ V(’)/ Vi,n—2—m + YirVin—2-m + (_1)pl(i+m) (Nz,mﬂﬁ\l + Mi,m,B zﬂjl)))

i—1 .
- ¥ pilg+m+l) 2
®V( Z(—l)“=1 ( Z Hit1j+m—(n—1)T3Vi,j + Y iVijn—2—m
i=1 j=n—1—m

+ (—1)pl(i+m)lli,m,3i/_\1)) )
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8) Ecau das s > 0 ne ebinoanaemea wu 00no u3 ycaosull, ONUCAHHLIT 6
nywkmaz 1)-7), mo Kerd® = 0.

HokazareascrBo. Eciu Homp (Qs, R) = 0, ro Kerd® = 0. Hosromy
Ker §° MmoxeT OBITE HEHYJIEBBEIM, TOJILKO €CIU BEITOMHACTCA OJHO W3 yCJIO-
Bunt 1)-9) memmbr 1. 3aMeTum cpasy, 9TO €CJAY BBIOIHAETCA OTHO U3 YCJA0-
Bun 1)-7) nOKa3bIBAEMOU JEMMEI, TO BBIIOIHAETCA OQHO U3 ycaoBun 1)-9)
JeMMBbI 1, TO €CThb IOCTATOYHO IPOBEPUTDH Yy TBEPKICHUE JEMMBL B CJIydae
BBILIOJIHEHNA OQHOIO U3 yciaoBunt 1)-9) jsemmer 1.

IIycte s ypoBuerBopsier ycaoButo 1) memmer 1. Torga me
BBINOJHACTCA HA OLHO U3 yCIOBUU 1)-7) mOKa3wIBaeMOU JeMMbl. 1lycThb

r n—2—m
— *
w € Homy(Qs,R). Torza w = Y, Qi (O jpm—1 -0 ;)" AL
=1 j=1
HEeKOTOPEIX a;; € k (1 < i <7l < j<n—-2-m) Tornaw € Kerd®
PaBHOCHIBHO TOMYy, 9TO wds = ( HA BCEX NPAMBIX CIATAaeMBIX (Qs11.
Jlerko mpoBepuTh, ITO MOCAETHEE PABHOCHIBHO TOMY, UTO BBIIOJHEHEI

CIeqyIOLIe PABEHCTBA!
aij =041 (1<i<r,l<j<n—-3-m),
@it11 = Gipm—2-m =0 (1 <i<r).
Toraa w € Ker §° pasrocuinbuo w = 0, To ects Kerd® = 0.
IIycte s ymosaersopser ycaosuio 2) gemmbl 1. Torga, ecau 12 wm

chark = 2, To BomouHseTCs ycaoBue 1) 10Ka3BIBAEMON JEMMBL, & B IPO-
TUBHOM CILy4ae He BBIIOJHAETCA HU OaHO u3 ycaoBuu 1)-7). Ilycrs w €

r n—2-m 2r
Homy (Qs, R). Tormaw = > > aij(Qijym—1.. ;) 4> bre:* mia
i=1 j=1 i=1
HeKOTOPHIX a;; €k (1 <i<r,1<j<n—2-m),b; ck (1<i<2r).
Torma w € Ker §* paBHOCHIBLHO TOMY, YTO BHITOIHEHBI CACIYIONINE DABEH-
cTBa:
Qij = Qi j+1 (1<z<r,1<]<n—3—m),
Qip11 = b3, a5 -0 = (—1)FPEFMp (1< < 2r).
Torma  merko IIOKa3aTh MHIYKIUIEen 1o ) a7, 910

G-I+ platm) ,
a=1 ap > 1,1 <j<n—2-—m).

rl+i pi(g+m)
Torma ayy = arp1n = (—1) 7! an = (=1)r+Dig, .

Ecm [/2 u chark # 2, mo (=)Dl £ 1 (tak xak

by = aiy = (-1
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a(r + 1) 4+ 122, 1o wms /2 cregyer r + 1/2). A Toraa
(i—l)l+§1m(g+m)

bl./_\lzam-:— a1,1:0(i>1,1§j<n—2—m),
10 ectb w = 0. CregoBarersno, B caydae [ /2 u chark # 2 mmeem
Kerd®* = 0. Ecom 1:2 wm chark = 2, o w € Kerd® pasHOCHIBHO
i—1
r > pi(g+m) n—2—m "
w= a171( Z(—l)‘Fl Qi j+m—1--.0 5 +tes—g+e zﬂjl)) .
i=1 j=1

IIycTe s ymoBiaeTBOpseT ogHOMYy u3 ycaoBum 3), 4), 7) wiu 8) mem-
MBL 1. DTO PaBHOCUJIBHO TOMY, UTO § yAOBJIETBODPAET YCJIOBUIO 2) NOKa-
3BIBAEMON JeMMBI. B KaxKIOM Cilydae HEeCI0XKHO IPOBEPUTH A JIHO0r0
w € Homy (Qs, R), uro wds; = 0 Ha BCex OPAMBIX CIAraeMbX (Jst1, TO
ectb w € Kerd®. CaenoBarensro, B arux caydasx Kerd® = Homp (@, R).

Caydan, KOrga § yIOBIETBOPAET OMHOMY U3 OCTABIIUXCA YCAOBUM JEM-
MBI 1, pa3buparTCsa aHAJIOTUIHO. O

[NokazaTeabcTBO TeopeMbl 2. Bce yTBEepKIEHUA TEOPEMBI TPOBEPA-
FOTCA TPAMBIMY BEIYUCJCHUAMU C UCTIOMb30BaHUeM JdemM 1 u 2, dopmy-
aet dimy HH®(R) = dimy, Ker(6%) + dimy Ker(6°~!) — Homa (Q5—1, R) a1a
s > 0 u popmyrer dimy, HH?(R) = Ker(6°). O

Cay4wan r = 1. B oToMm myHKTe MBI mOTaraeM, 9to r = 1. B aToM crydae
B 3amucu semenTa (1,5) € Zy x {i € N | 1 < i < n — 2} M Gygem
onyckare 1. Torga cupaBemiuBa cregyoomas Teopema.

Teopema 3. Ilycmy HH?(R) — s-asa epynna xozomoaozut Xorwuabda
anzebpor R ¢ xoadduyuenmamu ¢ R. Ipednososcum, wmo r = 1. Tozda
dimg HH?(R) npunumaem caedyrouyue 3nauenu:

1, ecau svinoaneno 00no u3 ycaosui:

s=2m+12n—-3),1<m<n-—23; (3.16)
s=2m+1+12n—-3),0<m<n—3; (3.17)
se{l+1)(2n—3)—1,(0+1)(2n —3)},1>0,1:2; (3.18)

sc{l+1)(2n—3)—1,(0+1)(2n —3)},1/2,n — 1 fchark;  (3.19)

2, ecau

se{l+1)(2n—-3)—1,(14+1)(2n—3)},1/2,n — 1:chark;  (3.20)
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n—1, ecau s = 0.

Jlemma 3. 1) Iycmo s = 2m +1(2n — 3), 1 <m < n — 3, 1:2. Tozda:

Hom, (Qs, R) = ( V(@jrm-1-..q;))

n—2—m

= (3.21)

n—2

® ( @ V(ttjsm—(n-1)T77j)) @ V(eq) ® V(es).

j=n—1-m

2) Iyemb s =2m +1(2n —3), 1 <m <n —3,1/2. Toeda:

n— m

Homy (Qs, R) = ( V(jtm—1 --'O‘J'))

9
j=1
n—2 (3.22)
S ( @ V(Nj+m—(n—1)TTVj))

j=n—1—-m

&V (v31n-381) V(Y 1kn-383)-

3) IMyemov s € {1(2n — 3), (1 +1)(2n — 3) — 1}, 1:2. Tozda:

n—2

Homy (Qs, R) = (@ (V(ej)@v(ﬂj—lTiVj))) ®V(ieq)®Vies). (3.23)

Jj=1

4) Iyemv s € {1(2n —3), (1 +1)(2n — 3) — 1}, 1 /2. Toeda:

n—2

Homy (Qu, ) = (D (V(e)) & Va7 1v)))

Jj=1

&V (v31n—381) V(Y 1kn—383)-

(3.24)
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5) Iyemv s =2m + 1 +1(2n—3), 0 < m < n—3. Toeda:

n—3—m
Homy Qs; @ V Oé]+m . ]))
j=1
n—2
® ( @ V(Hj+m—(n—1)7_fyj)) (325)
j=n—1-m

BV (ViVn—2-m) ®V(V5Vn—2-m)
D V(,U'mﬂ j) ©® V(/lmﬂ 3)

JdokazaTeabcrBo. [loKa3aTelbCTBO IPOXOIUT AHATOTHUIHO TOKA3ATENb-
CTBY JeMMEI 1. O

Jlemma 4. 1) Iyemo s = 2m +1(2n — 3), 1 <m < n — 3, 1:2. Tozda:
n—2—m

Kero® =V/( Z Qjym—1---0j +e€7+€3)

@ V(ljsm—(n—1)T7Vj))-

j=n—1-m

2) Myemo s = 2m +1(2n —3), 1 <m <n —3, 1 2. Tozda:

n—2
Kerd® = ( @ V(:u‘]+m (n=1)T1¥5))

=n—1—

® V( fin— 35 1) ®V(yipn-383)-

3) Myemy s = (14 1)(2n — 3) — 1, 1:2. Tozda:
n—2
Ker§® = (@V(uj 1T7v5)) ®@V(e;+es).
j=1
4) Myemy s = (1+1)(2n —3) — 1,1 /2, n — 1 fchar k. Tozda:

n—2

Kerd® = (@ V(pj—171v;5))

Jj=1

SV (vshn-387) &V (Yitn-383)-
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5) Dyemo s = (14 1)(2n —3) — 1, 1 /2, n — lichar k. Toeda:
n—2 n—2

Kerd®* = V(> ;) ® (P V(j-171v5))
j=1 J=1

]:
SV (vspn-367) ®V(Yitn-3063).

6) Iycmw s = 1(2n — 3), 1:2. Tozda:

n—2 n—2
Kerd® =V() ej+ei+es)® (PVig-iri)).
j=1 j=1

7) Hyemo s = 1(2n — 3), 1 /2. Tozda:
n—2
Kerd® = (@V(/L]’_ﬂ'il/j))
j=1
SV (v3un—387) &V (Yikn-383)-

8) Iycmv s =2m +1+1(2n—3), 0 <m <n — 3, 1:2. Tozda:
n—3—m
Keré® = ( @ V{(jgm - .- aj))
j=1
n—2
D V( Z Hjtm—(n-1)T V5 — 7V 1Vn—-2-m + 3 T))
j=n—1-m

BV (Y i¥n—2-m +VaVn-2-m) BV (tmB1 + pmf 3)-

9) Iycmv s =2m+1+1(2n—3), 0 <m <n—3, 1 /2. Tozda:
n—3—m

Kerd® = ( @ V(gm0 — imfB 5 — pmB 3))
j=1

D V(7 1Vn—2—m + Y3Vn—2—m — Nmﬁf - Nmﬁ §)
n—2
© V0 D Him- )TV +7iVn-2-m — b 3))-
j=n—1-m
Joka3zaTeabcTBO. [[0Ka3aTEABbCTBO MIPOXOIAT AHAJIOIMIHO TOKA3ATENb-
CTBY JEMMEI 2. O



KOI'OMOJIOT'UM XOXIINJIbIA... IV 117

[NokazaTeabcTBO TeopeMbl 3. Bce yTBEeDKICHUA TEOPEMEI TPOBEPA-
FOTCs OPAMBIMY BBIYUCJCHUAMU C UCIOAb30BaHUEM JdemMM 3 u 4, dopmy-
aet dimy, HH*(R) = dimy, Ker(6%) + dimy Ker(6*~!) — Homp (Qs—1, R) a1s
s > 0 u popmyer dimy, HH?(R) = Ker(d°). O

3 Teopem 2—3 BEITEKAIOT CAEAYIOUINE YTBEPK ICHUA, IPEICTABIAIONINE
CaAMOCTOATEILHBIN UHTEPEC.

1 1
Crepcrume 1. a) dim, HH*(R) = { ecaur > 1,
n—1, ecaur =1.
6) Aas awobozo r  dimy HH(R) = 1.

‘ 0 1
8) dimy HH2(R) = ¢ 7> 5
1, ecaur =1.

CaeacrBue 2. Munumasvnbiti nepuod muHumaabnot 6umodyibrnoti pe-

r(2n—3) n—1l4rn . _
30absenmul an2ebpovr R pasen HOA(rn=1)’ €CM% HON(rm-T) :2 u chark = 2,

2r(2n—3)
U PABEH o aoy) 6 NPOMUBHOM CAYUaE.
MokazareabcTrBo. U3 Teopemsur 1 caenyer, 1ro nepuog paser a(2n — 3)
st wekoroporo a € N. Kpome Toro, eciu nepuoxn pasen a(2n — 3), to
0%(Qo) = Qo, TO €eCTb 0% TOMKHO IEUCTBOBATH TOXKIECTBEHHO HA UIEM-

moTeHTax. JDTO O3HadaeT, 4To a(n—1)r u a(n—1)+arn:2r. Eciu B tono-
Herme K oTuM 1ByM yeaosmsam (—1)%tPe() =1 a1 < i <7, To 0 = id

u a(2n — 3) sBaserca mepuogom. U3 a(n — 1) crenyer a = br

HOA(r,n—1)
! 2r
mis mekoroporo b € N. Moxaxem, aro mia a' = HOM(r,n—1) BPUIOIHEHO
! - . .
(1) *Pr() = 1 qaa 1 < i < r. Tak Kak a’:2, TO HAJO TOKA3ATH, TTO

Par(1):2. Ho sierko mokasars, 910 par(i) = 2p (7). 3uaunr b =1

-
HOA(r,n—1)

(n=14rn)r . n—1l4rn
HOM(rn=1) :2r, TO ecThb HON(r.n=1) 2. Ecim

npu »ToM chark = 2, To scuo, uTo b = 1 mogxoaur. OcTanocs nOKa3aTh,

win b = 2. llycte b = 1. Torza

_n—ltrn_: _r(2n=3)
YuTO, eCIu Hoﬂ(hn_l).Q u chark # 2, To HOQ(rn—1) He ABIACTCA mepu-

0I0M MWHUMAJIBLHOU OUMOIYJILHOU PE30JbBEHTHI. M3 H"_HT" 2 Jerko

O/ (r,n—1)

. r y
BBIBECTH, UTO 12 U HON(rn=T) /2. Torga w3 TeopeMbl 2 CIEAyeT, UTO
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r(2n—3)
HH#oAt»=D (R) = 0, 1ero He MOxKeT GBITh, €CIN

r(2n—3)

OM(rn=1) ~ Wepuor.

ITonydensoe nmpoTuBOpetne 3aBEPIIACT TOKA3ATEALCTBO. ([
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Volkov Y. V. Hochschild cohomology for self-injective algebras of tree

class D,. IV

We construct the minimal projective bimodule resolution for certain

family of representation-finite self-injective algebras of tree class D,,. Us-
ing this resolution, we calculate dimensions of the Hochschild cohomol-
ogy groups for these algebras. The above resolution and accordingly the
Hochschild cohomology for these algebras are periodic.
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