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Hochschild cohomology of g-Schur algebras
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1.1 BA

%68 @ Hochschild cohomology ¥ Gerhard Hochschild iz &k b 1945 FEiZ¥A TN, %
7B A D n IR Hochschild cohomology group 1%, HH"(A):= Ext{g 40 (4, A) L EH T HHEIH
¥, HABROTAMBEL UTOHRHEIMMBIZLVERXONS. LAL—RIZEZZROTMAMEEE LT
OBNHEARIZEX SN TWRWES H Y, Hochschild cohomology 2 E T2 HIIREL T h
TW3. D cohomology & RIBkIZIEHES R L IRITN 25T LT 2 BT MRS PEES R
DBERRTENKEL REDT, FHENEBICRS. B

% 7=, %58 ® Hochschild cohomology & 2 DDETBE - IXZ OREANLEOBELUTWEZD
», ERREOBBUTVRVOR] 2FRE-ODOBRAL RS I LHERIOT, ZRBOREE
I3 ETHBICBELRTH S, ERSTE A SN, HE(A)= @, ,0 HH"(4) 52, h
WOKEREIZ X D IRBA ERBE b, (Zh%%55BO Hochschild cohomology ring £E5.) TH
RETBRICNMT Sy 2EORMIEL TORERE B> T3, HlXIEZ7TED Hochschild
cohomology ring I REEOHERBEORMEDL L TRETH 5.

g-Schur algebra IXH B —MRHROESER TOLETH %R T 5728 Dipper-James -
EoT 1989 FIZBAXNARKTH B, ¢-Schur algebra it — SR FHOERNBHRET
FANIERRTRETH Y, ~BBLEBFHOEBRRTEFAREAR S TI2EELRETH 5.
Leclerc-Thibon FAMRHRIZ & © C ED ¢-Schur REDOHREEA, 77 7 1 v ORKRE B T#¥

® level 1 Fock ZBMDOABKNEEE2 LLT 7V TV XAILL O ROJZBTHEHRSIELHSNT |

W3, JEETIIEEN Cherednik REOHE O L OBKLHS MR Y, ERIERLHEERT
5.

AR TiE, Hochschild cohomology ring AR REETH 5 L\ 5 B AT g-Schur algebra
@ Hochschild cohomology 2#HE L 7D T, ZOERIZDOVWTRRS. LFHEL LT, Benson-
Erdmann 12 & o THH 0 D& EONTBICHH Y 5 E-Hecke BT/NT X — X ¢ ' 1 OWED
#4® Hochschild cohomology 5 X 5N TW5. AHZIEEHD ¢-Schur algebra DFATH
5. BETHEOXNHBEC RS 5 EE-Hecke BOBE L B 5 AIX, quasi-hereditary algebra ®
Hochschild cohomology I 2WTD—MREZMBA L, ¢-Schur algebra @ Hochschild cohomology
B B 5 WL AT even part ORMEE TERLTWEHTHE.

1.2 &%

Z @ subsection TRAMTHWSIHSELEATS.

S & tHAEE (PR) bk EOFRRAERKE TS, Smod 2HMERE S MBOR
TH, modS 2FBERE S MBORTEL L, D’(Smod) 2 Smod DERUNREL T 3.
{L(A) | A € A*} & S @ simple module DAMFEDELERRRL TS, I T A’ T partial
ordering 1 DEE L TH<. P(\) % simple module L(X) ® projective cover & L, I(})
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% simple module L(\) @ injective hull 23 %. M € Smod XL, [M : L(\)] 2 M O
composition multiplicity &3 5.

2 Quasi-hereditary algebra @ Hochschild cohomology IC2DWT

I @ section Tl quasi-hereditary algebra ¥ Hochschild cohomology D # & M8 %58 X 7=
£z, quasi-hereditary algebra ® Hochschild cohomology ®O—f#iz 2\ CHEAY 5.

2.1 quasi-hereditary algebra D & HH

Quasi-hereditary &\ 5 #&id Cline-Parshall-Scott [CPS88] iz & > T 1988 F£IZBA X hix.
T @ subsection Tl Dlab-Ringel [DR89] iZf¢\>, ideal D FETHET 5.

Definition 2.1. (heredity ideal) H % S OWfl] ideal £ 3%. H BUTOZREEWHT L &,
H % heredity ideal & PR,

e HH =H.
- e Homg(H,S/H) = 0.
e HI(S)H =0, 22T J(S) I § @ Jacobson radical #%7".

Definition 2.2. (quasi-hereditary, 1988) S %% quasi-hereditary algebra T®» 3 X% S HRD

& 5725 5WM ideal DFRFFOMREES.
S=Hy>H;>--->H;>H;1; >+ >H,=0.

ZCHRIWNUT, H;/Hiyy (& S/H;iyq T heredity ideal 272 3.

Z O ideal DFIDZ & % S D heredity chain & X,

>
N

Remark 2.3. Quasi-hereditary algebra § O XBRT gldim S I3ERTH 3.

Example 2.4. A, :=kQ/I £35. ZZT,
a(l) a(i—1) a(i) afe—1)
Q=01 & ---(i-1) & (@) 2 ((+1)--- 2 (e).
a—(1) a=(i—1) a~ (1) a~(e—1)
- %7: path algebra kQ O ideal I IXIRDOBRIZEHE XD,
a(B)a(i —1), a™(t — 1)a™(7),
a(i—1)a"(i—1)—a (ia(i) 2<i<e—1), ale—1)a"(e—1). .

y—

532 208,

A AR+ @) 4+ @) +GHD) 4ot () Ao > -
> A(G) o+ (€)Ae > o > Ag((€))Ae > 0.

1% A, @ heredity chain 2720, A, I¥ quasi-hereditary algebra. (gldim A, = 2(e — 1).)
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Remark 2.5. Z®D A, i g-Schur algebra D& 51517 block algebra & ZRERMEIZZ S Z & HH
GNTEY, ZORBBETEETS.

Z @ subsection TI{XELF, standard module X' costandard module 224 TX#E Donkin
[Dong8] izt > TR S,
Definition 2.6 (standard module, costandard module). & A € AT X LT, K(\) i3Ik % i
729 P(\) OB/NRIIBEE T 5.
| [Rad P(A)/K(2) : L(k)] # 0 = A > p.

Z DK, A(X) := P(\)/K(\) &L, A()) % standard module & FES.
FRZE A€ AT ITHULT, V() 2R%EHZT I(\) OBKBOMEEL 5.

[VO)/L(A) : L(p)] # 0= A < p.
Z ZT V(A) % costandard module & FEX,

Definition 2.7 (A-filtered module (resi).V-ﬁltered module)). M € Smod ARD & 5 Lo
MFEOF 2RO L & M I3 A-filtered module (resp. V-filtered module) £\ 3.

M =My > M; >“'>Mi>Mi+1 > > M, =0.
TIZT, &iEHLUT M/ My 2 A()) (resp.V())) &5 A € AT (Zh# filtration factor &
B3 ) BEET . ZORREINBOFIOEXIE M OFSMBOIMD KL T —ET, T
&% M O filtration length X FETF, AT fI(M) &L,
Remark 2.8. Standard module, costandard module DEH) SELIZIRD Z L hibn s,

A(A)/Rad A(X) =2 L()),[Rad A(N) : L(w)] #0= p < A
Soc V(A) = L(A),[Soc V(A) : L(w)] # 0= p < A.

Zh&n, {{AMN)] | A € A*}(resp. {[V(N)] | A € A+}) & Gothendieck group Ko(Smod)
D Z-basis &3, (ZIT, [N] & Ko(Smod) 28135 N € Smod DRMEEE2ET. ) &o
T, A-filtered module (resp.V-filtered module) @ A-filtration multiplicity (resp. V-filtration
multiplicity) 1 well-defined T% 3.

2.2 Hochschild cohomology D E#H & 145

Z @ subsection Tl Hochschild cohomology M % & $#£# % X#R Cartan-Eilenberg [CE56)
BOSCER BRER- 1L [AREB 57) ICfé> TRRB.

Definition 2.9 (Hochschild éohomology group). K *#@r 35, K EOREK R ICRLT,
R ® n X Hochschild cohomology group X TEHEI N 5:

HHT& (R) == Extgen (R, .R) .

4
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ZIT,R™=RQ®kg R® THD, R XHA»SORMIZL D R NMERHALTWS,
Definition 2.10 (Hochschild cohomology ring). K % a[##2 L, R * K LORK LT 5.

HH*(R) := (D HH'(R).

i20
Z Of, HH*(R) I2KEBERE LT, B &R B 5. Z DR, R ® Hochschild cohomology
ring LFRIEN . '

Remark 2.11. Hochschild chomology ring HH*(R) &, (R¥Uff E Al RETH 5. BIH, WA

LTS, ‘ .
a € HH*(R), 8 € HH/(R) = af = (—1)¥Ba.

Definition 2.12. R 28 K LORELTS. ZOHK,

HH*'(R) := (D HH*(R).

i>0
& U, THh% Hochschild cohomology ring HH*(R) @ even part & FEX,
Remark 2.13. HH®(R) 37/ TH 5.

Theorem 2.14 (cf. Happel [Hap87], Rickard [Ric91]). A,T" % k EOERIGTREE T3,
RABRILT B

DP(A mod) ~ D°(I' mod) = HH*(A) = HH*(T).
Z2C, DP(Amod) ~ DP(I'mod) i Amod DHRME I'mod OWRKMAI=AM L L THEET
HEEERT. UT, BRRAELES.

2.3 Quasi-hereditary algebra @ Hochschild cohomology =2 WT D—#kik

Z @ subsection Ti& quasi-hereditary algebra ® Hochschild cohomology DRIz %L 54
BRIZOWTHBEAT 5. BT, S i& quasi-hereditary algebra X{RE$ 5. £3 T D subsection DFE
EHEERRS.

Theorem 2.15. H % S QW] ideal & U, H % S O 5 heredity chain ODFRIHENB LT 3.
Z DR, ROWBUT ERBYL LTOLHHEET 5:

¢ : HH*(S) — HH"(S/H).
- Remark 2.16. EH 2.15 Z—BOFRRIAALIZIZ, KAVEET 5.

Example 2.17. A:=kQ/I £ 5. ZZT, Q= 'nCl : 2312
B
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¥ 7= path algebra kQ DOl ideal I IZIRDOBRIZEHBI LS.
| I:=(7(i = 1,2),072, B11,080,728) .

ZORE, A OF ideal A(2)A 2F X 3 &, ElIZZOHAE HH*(A) 25 HH*(A/A(2)A) ~R¥K
' H%ﬁﬁéz UTOESIEELRWN., DX 0, B 215 Z—BORBTIIRILT 2 L IXBRS 2.

Remark 2.18. Quasi-hereditary algebra S L.i‘f L, S/H BV quasi-hereditary algebra 2725
- A ERRBEIRVE S RET £ B LF GRELE €56 b quasi-hereditary algebra (72 2 B
MohTwad, ZORER 2.15 L ARIIRORBAERBL LTOLHIEET 3.

¥ : HH*(S) -» HH*(£5¢).
ZOEHITERE 2.22, EH 2.14, Ringel dual WHEEFEEZFIZRITEISDH2S. S D Ringel

dual % §' L < ¥, (€S6) = §'/H' £%% § O heredity chain (KHRNBFEMA 77V H #
HHET 50T, Ringel dual PERFAEZ2FI ERITHLER 2.14 »SROAERBDL» 5.

HH*(£S¢) = HH*(S'/H').
HH*(S) = HH*(S").

BIZEHE 222 25, MOWRBMFERBL UTOLHEMNEFEET S.
HH*(S") — HH*(S'/H').

BEDOBRH,S, v 2BRTHEINHES.
BAF, H #—2BELT, 5:=5/H LB Z&itT 3.
2DO0BFEERDEIICEET 5.

F :.Smod — Smod.
M S®sM

F : §"mod — S mod.
M e 4 _Sen ®Sen M.

FH 2.15 OIHTHE, FO ok - T, S OFHMBEL LT OEAME S ORMEIMEL LT
DHEABABTEEELS. UL, FO B—REESL2EETHEPESLEFETH S L IR
BB\, EIT, § OWHMEL LTOHEARE Fo THohOBKLBURLARIH
(torsion VX 2 H) 21T, TORDIHEL WL O HHT 5.
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Lemma 2.19 (cf. Cartan-Eilenberg [CE56]). A, T, T % k LORELTE. ¥5i, A€
modA®; L, B € AmodX,C € I'®; Tmod 3L, Vn > 0, Tor*(4, B) = 0 = Tor>(B, C).
BEROMDLIEEST S, O, IRAEKD LD

Vi > 0, Tor?®Z(A®, B, C) = Tor*®T (4, B®s C)
Lemma 2.20. X € mod§,Y € Smod £ §3 &, RAKILT 3.
Vi >0, Tor¥(X,Y) & Tord (X,Y).

Remark 221, § —» 5 DERLELHEELT, VM € Smod i M € Smod & Btz ¥ 3t
%5,

ZDHE 2.20 DIERAIZ Grothendieck D ARZ MILRFIDBILIZL 3. * C?i?’?ﬁ@iﬂ?&
XHER A [R5 06) Icht-> THRRTS.

Theorem 2.22 (Grothendieck). o/, B,€ %7 —~VH, o, B 13+7%  DHEHN K2R
95, 0: o > B EEZEEFLL, VB> € tMEBAFLTE. o OEBOFEHN
£ PItnUT, &(P) I U-FEiRIRLT5. ZODW, VA € Ob(&) K UTARSZ MAVRFID E?
C RV RROBRICINET B,

EZ, = (Lpy¥)(Ly®)(A) = Ly (¥ 0 8)(A).
2ZT, X emodS iHL, RO > LBEFL2EHT 5.

G : Smod — kmod
Yo X®gY.

+32,F, G I3E%LMFET, VP € Sproj KH¥L F(P) i G-#BRTH3. wXiz, ¥H
2.2 M5 AR MAVRFIOWENBSNS. ZORBARY MLVRFIOIHELIX, GoF = X ®g —
&b, Tor¥(X,Y) ¥ i25. —F#, E2 R—Vik Torf(X,LqF(Y)) %%, (F OiREMKEFE
L,;F t&<. BL,i=1 DR 1 3BT S.) TZTREREERW.

Lemma 2.23. {£B&®D Y € Smod =X LT, Vi > 0,L;F(Y) =0.
8 2.23 DIEBRZROMEL i XKUY D composition length {2 DWW T DRRMIEIZ & 5.
Lemma 2.24. W %{ER®D A-filtered module £ 35 &, IRHERILT 3. Vi > 0,L;F(W) = 0.

Proof. i £ W O filtration length (fI(W)) ICB3 2 BMIEETRT.
£9i=10ORE FI(W) BT 3 RWIECIERT 3.
FUW) =1 OB, W= A(\) L5 X € A+ BEEL, ROEZLF %265,

(2-1) 0 K(A) = P(A)— A(\) > 0.



LT (2-1) B SROELAEBS.
0 — LF(A(N) = F(K(A) = F(P(\) = F(A())) — 0.

A i TEW] JEEHSA-TWB0T, 208555 LF(A()) = 0 2¥rh 3.
Wiz fl(W) > 1 £FBe, RAEHLFICRD & 5% A€ AT & W ORRIE Q HEET 5.
(ZOB, fI(Q) = fI(W) — 1 L BBICHE.) .

(2-2) ' 0 AN) =W —=Q—0.
LF(A(\) =0 & b, ROB5Z£FI£B 5.
0 — LF(W) - LF(Q) — F(A(\) —» F(W) = F(Q) — 0.

22T, fQ) < FUW) BDT fW) > | OB, EWIERI NS,

RIZi>1 ORY fl(W) ZOWTORHETRY.

W) = 1 OB, W & A(N) £%25 ) € A+ MHET 5. ZOF, FRER (2-1) 7 5ROES
L% B5.

coo = L F(P(A) = L F(A(QQ)) = LiF(K()) = LiF(P(A) = -+ .

ZOEELTRS Ly F(AN) 2 LIF(K(\) #B6N5. foT, BMEORES S 2 O, +
BRI 3.
Ei2 fI(W) > 1 OF, 5271 (2-2) »S>ROBFLIEBE,

o= LiaF(AN) = LiF(W) = LiF(Q) = LF(A(N) = - -- .
BRIz, LiF(W) 2 LiF(Q) #M o2 5, RNKOREN S 2 ORS XRIIRENS. O
HE 2.20, W 2.19 S ROARE/SNB.

TorS™ (5%, 8) = Tord (5, 5% @s0r )
= TOI'?(—S‘, gﬂp R gor S)

ZOREH S, WAL 5ENDHB.
Vi > 0,Tory (S, 8) =

WXL, &i KN UTROEREED ZEH RS,

¢; : HHY(S) — HH*(S).
[o] = [F" ()]

Remark 2.25. & ¢; 7 well-defined TH 2 HiX, F* PBEFTHIHELOHES.
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Remark 2.26. & ¢; IX24HIT 3,
¢ = Dinots LB L, TNHEH 2.15 DERTH 5.

Remark 2.27. ¢ MR ERBL UTOMRRIZ L2 HIX, Fo PEFTHIH L KHEBIBEF
WTHIBELSHES.

3 Hochschild cohomology of ¢-Schur algebra

Z @ section TId g-Schur algebra @ Hochschild cohomology (= 2WT DEEBFRIZOW
TRAR3. ZO section TRXDOE{EZEZHAWVWS. n:= {1,2,---,n} &L, I(n,d) = {i =
(i1,42,+++,iq) | j €d,i; €n} & T 3.

Hochschild cohomology D& 8 ix—MRicHE L ShT\Ww5. %I T, Hochschild cohomology
ring HUERERTH 2 L5 F (FEH 2.14) £FHWT, ¢-Schur algebra @ Hochschild chomology
2 EBEHET 50 Tik% <, Chuang-Rouquier XU* Chuang-Miyachi OEHED S ¥»rNSHHEL
TR & MR 72 AR8 D Hochschild cohomology % ##3 5% & o T, ¢-Schur algebra @
Hochschild cohomology % & # 3 3.

3.1 g¢-Schur algebra DEBEHH

Z @ subsection TIXE D D section D¥EfHE & U T ¢-Schur algebra DE#H & % DM % X
Donkin [Don98] K U'3C#R Martin [Mar93] I2f¢-> TR 3. g € kX £ T 5. F(n) % n? @Dk
AETER X;;(1<i,j <n) CERIND bk LOREET 3.

- Definition 3.1. Ay(n) RRDECERI WD &k LORKL TS,
Ag(n) = F(n)/J

(¥
(Y
I

XX — q XXk (1> 5,k < 1)
J= <X¢kaz - XX — (¢ — DXuXa (8> j, k> l)> :
XixXi — XaXi 3,k €n)
F(n) 5 Ag(n) NOBRBLHOD X,;; Ok c;; LB L, Ay(n) & {ci; |1 <4, <n} T&E
RE N, ROBRAEH-T.

® cijcit = qcicik. (i > j, k < 1)
o cixcjl = cjicik + (g — L)cjrea. (6> j,k > 1)
® cikcqt = cicik. (4,1, k € n)



;’.0)}]@, dZ0kHLT F(n’ d) = {rXiljlximjz ot 'Xid,jd l re R:?:a_.z € I(nv d)} P g,
F(n) = @F(n,d)

d>0

r#/iC, F(n) BREA ERBC2B. Tk hbmogeneousf&‘ deg = 2 TEREINZIH» S
Aq(n) = €D Aqg(n, d)

d>0
BB EREL 23, 22T,
Ag(n, d) := {rciyjs Cirjy *+~ Cigja | T € Ry 1§ € I(n, d)}.
T#%. ¢-Schur algebra % Ay(n,d) ® dual £ UTEHEL VDT, Ay(n,d) IRBL REMS
REDSE. A(Xij) :=SXu ® X EED, ThE
A:F(n)— F(n)® F(n)

~PLERT 5.

- ERC, E(X«;j) 1= 04 EEDT
e: F(n) >k

AHERT D, TBHL A L e ERBMERBAIFIILS.

Theorem 3.2 (Dipper-Donkin [DD91, Lemma 1.4.1]). J IXR® F(n) QW ideal £ 3 5.
J 2 ETEDR F(n) OFM ideal £33, FiZ, A RV € X ETED F(n) ORBRUTRE

ML T 5. 2O, RAKIT 3.
e(J) =0, A(J)CJ® F(n) + F(n) ® J.
WXRIZ Ag(n) & Ag(n,d) iU TH, A RU € 2 well-defined ICE X 5.
Deﬁnition 3.3 (Dipper-James [DJ89] 1989, Dipper-Donkin [DD91], 1991).
F,(n, d) := Homy(4,(n, d), k).
zL, ®mix A;' TEDB. H(n,d) % g-Schur algebra 5.

Remark 3.4. Dipper~Jamesv [DJ8Y] 12 & 5T g-Schur algebra A A ¥ 117 B¥, ¢-Schur algebra
I RRREICARES 5 5 -Hecke B Hy g LOMBOENOD End B2 UTEA SN ZTOHK,

Dipper-Donkin [DD91] iz & o T, Homg(A44(n,d), k) LEARTH SHEIRENL.
Remark 3.5. n > d %51, #4(d,d) & F4(n,d) RHEHFMETH 5.
' XIZ, g-Schur algebra OMHE 2R RSB,
Theorem 3.6 ( Dipper-James [DJ89, Remark 2.10]). ¢ 7% 1 OB TR = F(n,d) 3%
B
10
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Remark 3.7. E# 3.6 1%, ¢-Schur algera ASWRRBEIZ (I 5 E3H-Hecke ] H, g O End BE UL
TRTZEMWHRIE (BERICIE, BFIBARE (Lusztig IZ &5 divided power integral form
) DERER V OF ¥V ILEH VO CAREEL TEX 5 RFARREKOER L Hyq ODEAN
RED, 202 OOMEEMTICE Y, F,(n,d) = Endy, (V®) LRFZ LHHES) &, g1
DEMTHE VAR SIE H,y g PEBMTHEEDSDHS.

Theorem 3.8 (cf. Parshall-Wang [PW91, Theorem 11.5.2]). th ED g-Schur algebra I quasi-
hereditary algebra 12725

32 ERR

Z @ subsection Tl fFHIZK SR char(k) =1 & U, q 2 1 OBBL TS, e:=inf{i €
Zoo |14+ g+ +¢ 1 =0ink} &3 2. (e REFEHLMITND. )
%3 Z D subsection THWSHEOERLTTS.

Definition 3.9. p,n ZEAKLT3. A % n OB LT3, ) iZiE$ 5 Young B p-hook
(E& p @ hook) /=72 VB, 2% )\ I pcore THBLES.

Example 3.10. (12), (2) & 3- core 23 #TH 5.

Definition 3.11. p,n 2 BRWE L, A 2 n ONFIL T3, X D p-weight i, FF A ZHIE
3% Young B p-core 2725 £ T D RS EOHKD p-hook DHOEEEFS. T I T hook
2D K< 13, Young B4 5 hook ZE D BRWT, Young BICBRREIMHE T L & S BARELKR
BEOTHLU Young MEHBLHEKKET 5. (Young BICERMA SRRV, BIZ hook 2ELD
BR<EIET3.)

Remark 3.12. p-core I% p-hook DEDBREHITEKS 220,

Example 3.13. 2% (5, 2, 1) @ 3-weight &

IR

M
&b,2 TH3. (O, 3-core i (2) TH35.)

1
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IRIZ, g-Schur algebra @ Hochschild cohomology % #t# 3 3 L CEELZRYRFEMENH 30T,
ThEENd5. ‘

Theorem 3.14 (Chuang-Rouquier [CR08, 7.6]+Chuang-Miyachi [CM10, Theorem 18]). C %
D> F4(d,d) D e-weight w D block algebra £ 5. 1 =0 £k w<l,geF LIKET 5.
ZDF, RHPRILTS. ‘

D*(C mod) ~ D°(B®¥ x k&, mod)
Z ZT, B & g-Schur algebra Fyle,e) @ determinant RB % T L 2\ block algebra (
principal block ) TH 3.
Remark 3.15. B, & A (l 2.4) L REFAMTHS.
Remark 3.16. Chuang-Miyachi QEBOBMHHNARRE
1=0 71 > w PEEWLSRMEL WS HA Chuang-Miyachi IZ& > TFRERTVS.

FEH 3.14 £ Hochschild cohomology ring R FERTH 5 &\ 5 ¥ (BH 2.14) 5 5RO
RiB3.

Corollary 3.17. C & @ ;50 F4(d,d) D e-weight w O block algebra &$%. 1 =0 E72id
w<lqgeF LRET 5. T O, RIRLT 5.
HH*(C) @ HH*(A%" x kG,,)

Remark 3.18. ¢-Schur algebra #(n,d) i n < d DR, » 2 BWE T & PEEL TROFEBAERIL
T3.

Fa(n, d) = £7,(d, d)E.
WRIZEHE 2.15 RUEOERD SROREAS ERBE LTOLHBEFET 5.

HH* (% (d, d)) - HH*((n, d)).

HOREMTLEREY, d < n OFIZ S (d,d) LREAETHS. DAL, @yooH(d,d) @
block algebra % BUhIE R, |

F 317 o A®Y x kG, i2EFH L, *® Hochschild cohomology D#HEx2F 7. T3
HH*(A,) DBEEEIIRD &L S4B, '

Proposition 3.19.
HH*(A.) = klz1,22, * y 2e-1,2,Y]/J

T I T, degz; = 0,degr = 1,degy = 2. TH D, J BIRTEX SNSTHM ideal TH 5.

J = <Z§,2j, 2%, ZpY, (1 S i:j)k S»e - 1) m2> mye——l’ ,ye_> .

12
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Remark 3.20. 1 & 3.19 OIFHAIL, EH 2.15 IZ& 5. (A, I& quasi-hereditary algebra I/ 5D
TREH 2.15 25 Z KB, )
B LR AR D, ROFME N TRE A, OFR ideal H HFET 5.

A. DH 3 heredity chain IZBN 5.
Ae...l g Ae/H.

£ T, 2,15 b5 ROWES S RIL LTOLMIEET 5.
HH*(4,) — HH*(A,_,).

WX, RS2 RET 5 Z L AR S.
CRIZZORRE HH™(ASY X kG,) ETHRT S L 2EX 5. T I TROBREAV 5.

Proposition 3.21 (Alev-Farinati-Lambre-Solotar [AFLS00, Proposition 3.1], Etingof-Oblomkov
[EO06, Theorem 3.1)). k O % 0 2L, T % k EORKE T58, ROFMBAHLT 5.

HH*(I®" % kG,) = (P QHH*(T)®7N)%rin,
AEP, i21
IITHELENHROERICLIEERERL, A X w O, pi(X) ZAE X OHIC i A TS
BEMERT LTS,

Remark 3.22. 8 3.21 OALONHROMERIE, BIRIZ L 2HEATRAV. ROBEREMESER
3.V RRENEREL TS, $h, ZOREBOHFTIE, z €V RHLT |z| = dege RTHE
5.

S x VO 5 VR,
(o1 ® - Buy) — o (11 ® - Qup) = (—'l)p(o)va—l(l) ©r VUg-1(n)-

22T, p(o) := t{(k,)||vl, [vi| BEET, k <l,0(k) >0(l).}. £T5.
HiZ, (V®n)6n CIRROMEEZS. 2,0 QLn, 1 Q QYn € (V®n)6" L¥3. TR,

(21Q @)1 Q@ QYn) = (1’7111 ® - @ TnYn.

ZZT,
-1

8= (Z Im,!)(z ly;1) = Z lz:]ly;l-
j=1

i=2 1<j<i<n
k95,

Z O#55 % A\ T Hochschild chomology ring @ even part OBREEIZDOWTHEX 3.
R/ 3.19 25, HH*(A.) O even part IXRDERIZEX 50D, T T, dege; =0, degy =2
TH5.

13



HH® (Ae) = k[z1, - . ., Ze—1, 4]/ {zi2j, 21y(1 < 4,5,k < e — 1), 3°).

ROEQ{EEXD.

¢ 1 klz1, .o ze1, 41/ (zizjs 2y, ¥°) — Klyl/(y°).
Yy
2+ 0.

I, Kerg=(z(1<i<e-1)). LR35 RiL ¢ & nHF VYN LABREER S,

¢ ¢ (klzr, ., Ze—1, 9/ (22, 20y, 47)) B = (Kly]/(y°))®™.

IIT, FYYANEMIE, BRI LT n KEHE G, DEANA-TWBDT, ¢8n % k6,

BEABMERL ARTEIEES. ZOTT, ¢ IZBF Homs, (k,~) 2HT3 L, k OEH%E 0

&L TWDT, Homgg, (k, —) RBLEBEFTROLHEE85.

| Homyes, (k, #9) : (K, - 2o 0/ 25> 2 5°) @) —» (Rlgl/ %)%

ZZ T, RORBONHEHOEAICLIEERERDS.

((kly)/ (). )®™) % = (klys, -, ynd /(055 - - 4E)) O

ZEDDITRODERLRLEHDOEERDS. HL, A, 1%, n ERONHSHEABL T3,

T An = (klyr, oyl /W5, 9E)) S
;> Y

ZDBERLLH © OB, ROBEPSEX5NhB.
Theorem 3.23 (Galleto, [Gall0]). A, % n ZEHISEREY L,

w i An = (Blys, .., unl/ (05, - 0E)) S
i = Y. ‘

T35, ZOR,
Kerm = (Det1y -+« y Detnt1)-

ZIT, pr &k RD power sum symmetric function &Y.
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