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Abstract

The emergence of cellular algebras has solved one of the most basic problems in representation
theory that determines parameter set of irreducible representation. Graham and Lehrer gave the
definition of cellular algebras by using cellular basis; Konig and Xi gave the equivalent definition
of cellular algebras by using the chain of cellular ideals. The structure and homology properties of
cellular algebras can be better studied through the definition of the chain of cellular ideals. Regu-
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lar semigroup is an important kind of semigroup, which constitutes one of the main research
fields of the theory of semigroup algebras. In this paper we will study the chains of two-sided
ideals of regular semigroup algebras from the chains of cellular ideals of cellular algebras. The
main result of this paper is that if the semigroup algebra of a regular semigroup has the chain of
cellular ideals, the group algebras of certain maximal subgroups all have the chains of two-sided
ideals, and conversely, when the group algebras of certain maximal subgroups all have the chains
of cellular ideals, the semigroup algebra of a regular semigroup will have the chain of two-sided
ideals associated with them. Since the chains of cellular ideals are also the chains of two-sided
ideals, it is helpful to study the chains of two-sided ideals of algebras to study the cellularity of al-
gebras.
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1. 5|15

i Fis AR 0 1 HE B 5 AR T RN T R I AN B AR 1 1) B —— i R T AR OR S U .
Kazhdan-Lusztig 7 SCHR[1]H 70 Hecke AREMIFR/RELILHT, 51N T Kazhdan-Lusztig %, J@ibix 23,
AR SE T AN AT 23 s A0 — 640 56 0] . 57 1) A-T Hecke 43I 20 2L 11 e 1 ME 53 19 5 %, Graham F11 Lehrer
FESCHR[2] P B R BN T MUBARE AL 22 Xi A Konig 76 SCBR[3] 145 T M ARt — Fh 4 4540 a8 X,
BB A K —A RN, IF LG SARYEIXAS R-BE MR M3t — 2k M fls B AR B, [RIBE, Qi
REMEAEAREL A BRI — 2 Ml B AR B, AP A X AMREO R — A AR %, i M B AR B, mT AR &
R 5N B A s AR A A AR (R R PR BT . bl T i B AR AR NG BEAR R, DRI FE R0 BEAR A B
TR FARE Mt . IE R — R E B, SR T EREER 1 R B A — . R
AR SCRE X IE U~ AR B O B AR A TR 7T, R R %000 B AR B 15 7 e R B A A R i s A
2 AR AR
2. HiEmMIR

FEIX— AT A SO AR — e T MR A B S AR S AN E SCo AT R KR —
NEARAITIACHIR, A RIOREAR A RO, I RS A 1 R-EHER BRI 6 (6% =id ) 1 fif R-
X e AN ARYR K RGN 8 X W2 7% SCHR[4] [5]-

PATE e BB T 58 TR — 285 CAES e

BES AR, E(S) & S MR T A RIS, WERERE S A Ay, WA SRR Ht
S JF L—AHAIIT, B, St =S .S R R6] R,L, I, H FIDIELFEEIS s T mEMEM,
XtTabeS, f:

aRb < aS! =bs*
alb < S'a=S"
aJb < S'as! = S'hs*

k
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H=LNR
D=LVR
M S MAMREHR SR KR D=7 &K E S KRR RZ —, K, ASHK-KIHBEHEa, S/K
S A K R R INEE & BATTE s
aS' cbst = R, <R,
SlacSbh= L, <
S'as! =SSt = J,<J,

Kk, TMEA S/R . S/LAIS/T L.
WS RER, WRAEENacs, fifEe f cE(S), ace Harf, WHKS HENEE.
B S R A HETTER, WERHERacS\(0}, sas <5, MARCERS Ml 0- 4,
BGR—AEE ITMARIETHER, P=(p,) LG BGU{0} LI—IEN Ax1 R, i P
TR — IR 4 G i— AT, #S=(GxlIxA)U{0}, XS LMk fEEabeG,
klel, LueA, f:

(a,k,/l)(b,l,#):{gapub:k:ﬂ) E: jg

JFH (a,k,4)0=0(a,k,2)=00=0. &1 b5 XS A58 0-FRE, AT MO (G,1,A;P) K
Fore FEM°(G,1L,A;P) , BATALME®R INA={0}, G=(G,0,0), p,,=¢e, H e & GBI,
AR F MO(G LA P) AR EAEEM A TR G, ATH M°(G,1,A;P)= M° (G I,A;P) o« ASLIH
M (G,1,A;P) il EiR IR .

S R—MEHETMFEHHaeS\{0} . £S,=3,U{0}, 0gJ,, WIES, L& LiEkH o, i
X,yel,:

Xy xyeld,;
Xoy:{o Xy & J,;
Horrxy & x Mty 76 S LSRR BAR, (S,,0) 2 MRAZEIT 0 MFREFRS, 4 S M a BE I ERH T
FEREE, ARIENNR S MR ERTHGZ — A 7e 4 0-HF 3

fEikacs, M1(a)2{bes'as’|s'bS' c S'as'} & S'as' i —AMEAR, B4R, S'as'=J,Ul(a).

R (S,) B—MEAEIT o MFERE, R[S]RR R FERW, JFHXN TIEEreR, uveR[S],
Ar(u-v)=(ru)-v=u-(rv), WR[S]RFHALL. & LR [S]=R[S]/R[6] . MK R-AHR,[S] R L
S AR 35 S B ETT, MR, [S]=R[S]. #aeR[S], Ma=3 , rs. &Laliscd
Eh

supp(a)={seS\{O}|r, =0} .

5|38 2.1 7]

WS &—FH:

1) #iaxeS, Mxael,dixacl(a). [, axel,Haxel(a);
2) Blae=e?eS. #rare, Ma=ea. [AH, ¥Hace, Ma=ae-
5178 2.2 [7]

17 (a,k,2),(b,1, 1) e M°(G,1,A;P), HUIR=AEMLIE:
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1) (ak2)R(blu)ek=1;

2) (a,k,ﬂ)/:(b,l,;;)<:>l=,u;

3) (akA)H(blu)ek=l1=pu.

EX 2.3[3]

WA R HAA AT RAVEL, X E R & — Noether 83K, #s:A—> AR A LIRS, J
AWM —AEAE . IR REERAR, AL

1) §(3)=J, BXMERMWacI #A 5(a)ed

2) fA7E A I—ANEFAE A, ERARKIA D R-BL AN AARAMa:) >A®, 5(A), 5
IR

J —2— A®rd(A)
5l lm®y'—>5(y)®5(m)
J —2— A®rdiA)

EN 2.4[3]
BA RN RAH, HeR A ER—AXEG. W A FOUMERE, WRAFAE A A R R
A=D/®D,®---® D, (H R EH)H 2 :
1) XMEEM ], §(Dj)=D;;
2) 4D, =®),D/, N
0=D,cD,cD,c---cD,=A

A ATAREE, 0 T4 j(j=12-,n), D;=D,/D,, ZEH A/D,_, B HEEIECG S
A/D;, LI RS ERH & P2 X, FRIXANEAEEE A B — M EAREE .
SI3 2.5 (8]

WS =M(G,1,A;P) &—/584: 0- S, e /&2 G IHALIC, RZ2—NEEI, HsZR(S) I AN
£ #5(e,0,0)=(e,0,0), WAFER[G] LHI— X &+, LE—IIHpil A, ibT.

EX 26

B S AR, FCERMRBR[S] 2 AT MRS, Wik R[S] 2 MK, il 2 T
%tk WTTEag,a €A, F:

1) supp(as ®5(ar))<J s

2) Hh A /2D, =D, /D, MR, HHME D, =A, ®; 5(A), I NS MEANT-H, J ek
BT 45 ) ko BER, FR R[S ] AN BLARSE Dy 7 704 o s AR

B 27

B S RAERE WERARBR[S] A gH B AKL WiR R[S —1 7 BMAHL  Hi
AR, M Tk Flag,a €A, FEE—DSHIH-JEH, (513 supp(as ®5(a; ) H) « JEIF, FRR[S]
) e ERARRE g TH T P s AR

EX 28

W o LR BR[S] LI—A R-XFE, T

1) MFE—NPses, Asupp(s(s))cd» Me kAT U AE;

2) MTHR—Ases, fERxeH,, ¥EE—DSHH-KH, 15 supp(s(x))cH, MsR—1Pn
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EHE 3.1

WS R—PREH s £R[S] EM—AME, #R[S]RTMEs —A T BMERE, WHEs 2
—N T XA

iE FOY R[S AT BRsAE, ATel R[S] BA —% J AU B AR Bk -
0=D,cD, cD,c--cD,=R[S]-
Wi ={12,n} . FATRMEBEERE L, MERNses Mag,a A, HEE S 4 J-
K J, {13 supp(a; ®5(ar ))<= J - M
I, ={k e 1| #7a,a; €Ay, {#7 supp(a; ®(da; ) < J,} -
NI EIERX & 52— T MG, i EEses, A supp(s(s))cd, - BT S MAFKT-

A, MM, ={a;®5(ar)eD] [kel, Hag,a e} &R[I,]M—4lHE. W FILEM
as ®5(aT)€MSy ﬁ:

5(a;®5(ar))=a, ®5(as) e A, ®; 5(A,)=D; =My - 1)
KAsed, <R[ ], ATEL s ATELH Mg HEOTCR TR HEE (1), Bl ISEI 5 (s) e R[I ] Hoxt
FoE— NI M.
EIE 3.2

BS=M" (G, I,I;P) R—A 564 0-H 1R, e & G M#AIT, «&R[G] LIUX#&, He =e, R
P =Ps ARG 6:R[S]>R[S] (ai i) (a"ji), HHaeR[G], ijel. Mo n
XtEe

UEAR 5 WTLRIMEY R BIR[S], 1EE (ai,j)eS, A

5 (i, j)=5(a", j,i):((a*)*,i, j)z(a,i,j)o
Bk 6% =id &
HHL(b,1,k)eS, MA:
5((ai j)(b.1,k))=5(ap;bik)=(b"p ;a" k,i)=(b"k,1)(a", ji)=5(b,1.k)5(a,i, j) -

AN G % F T S IF#(G,0,0) . Hiks &— R-XE. XENWTH—1ses, TH
xeH,, BATAGIH 2.2 PRI LIAINE, #ORSAFE D S H-KH, {13 supp(5(x))c H » BaRHEE
X 28 WA, s HIX A,

EE 33

BS B M¥R, s ER[S] LKA RXE, WRR[S|KT s 2T BMEAE, WA T4
—/Maes, RAVELR]I, | #B&A — AL FLARHE .

UEH T R[S/ J B ACE, DRI R[S ]/ 7 B4 fiss FRARBE Q1 F

0=D,cD, cD,c--cD,=R[S]-

BI1={12-n}, R[S]EA R-BLsi:
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R[S]=D;®D,®---®D;, D;=®!,D;, jel,

i=1—7j

JFH D) =D,/D,, 2@, D/ =R[S]/D,, MMEFAE, KIS D/ =R[S]/D,, LHIFMWS o, 1
fE@®., D/ =R[S]/D;, LHEHIE A, < D], fHfF:

i=j i

D] =D;/D;1=4;®:5(4)

i&la:{keuﬁ@as,aT e A, f#i5sup p(as®5(aT))gJa}JE}E;”E)‘(Z.GEJ%D,E%XGD{, icl,,
WA supp(X) = I, - R, 1, FICEMGFEITE | FoeRGRIRT R85, N T HEE, X
l, ={a,a,, 8y, o R TIEH R[I, | HA — 400 HARE, BT EE B0 F A 1]

1) R[J,]=D, ®D, ® @D,

R, H£h

U{aS ®5(ay)|as,a eA_k}

kel

IR T R[S]H—4H R-JE, HUbX TAER xed,, #ATH:
Xx=> 2 oy (as ®d(a )) =2 2 e (as ®6(ar ))+ DD I (as ®4(ar )) ’

kel ag,ar eAy kely ag,ar eAy kel\l, ag,ar eAy
Hipr eR. BT R[S]2J MAEAE, FIkt:
> oY K (a;®5(a;))=0>

kel\l, ag,ar eAg
FrbA] 45
x=> > rir (as ®5(ar)) e R[J, ]

kel, ag,ar eAg

FBEA A R[J,]cD, @D, ®---®D, . Xl T{EEyeD, ®D, ®--®D, , #iH supp(y)cJ, -
D, ®D;, ®---®D, cR[J,], UEM:

R[J,]=D, @D, ®---®D, -
2) D, =&, D, #H0=D,cD, <D, c--cD, =R[J,]R[J,] HXULTRAEE
SeBUER xed,, yeD, . WARH xeR[S]. XHAYa,a €A, kel i, RATA:
supp(a; ®5(ar)) < I, M supp[Xo(aS ®5(ay ))] cJ, -
FNARIE G I

aj

xey=xo> ¥ r(as®5(ar))

k=l ag,ateAy
kel

’;? re |:X0(as ®4(a ))]

ag ,ar e

o

Il
o

oMol
= =k

aj

a ;r e (as®s(ar))+ > Y rr(a®s(ar))s

1=l ag,areA
len, ST

XHFAT I, Y, L ahr(a®s(a))=0, Bt

lel\l,

=~
i

e

-
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aj
xey=> Y r:(a®s(a))eD, .

k=a ag,ar eAg
kely

[, RABITLIEY yoxeD, . BHI0=D,cD, cD, c--cD, =R[J,] £ R[J,] x4
B,

EIE 34

¥R B—AVEIR, S R—/jed 08B, 5 RR[S]EM—A B4, eeS\(0), e?=e, ¥
s(e)=e, G, S KT HRIE e B TRE, WIH R[S] T RAT A o £ JH MRS, 1 R[G]
HHUGHTAREE, AR, IR RG] KT RM s = o MUK I R[S] tadr— 4 il E 4
ko

IF T 6 2 R[S] R i—A w B2, FLIRATATLUB B S = M°(G,1,1;P), JEH py, =e

R R[S] A TH BB, T4 R[S] & A — 4 JH TR B AR

0=D,cD,cD,c--=D,=R[S].
w1={12-,n}, R[S]HH R/
R[S]=D/®D;®--®D,, D,=®.,D/, jel.
JEH D) = J/D,lm@” ' =R[S]/D,, MMM HAE, Bt ¢E @) D =R[S]/D,, LGB o Fl
® D/ =R[S]/D;, LA A cD;=D,/D,,, HFD|=a,®,8(a,). i
={Ael|1ifra,a €A, f1if5 supp(a; ®5(a; ) <G} .

{aS €A, |fifia; €A, {73 supp(as ®5(a; ) =G, Ae IG}

HFITER R-EMEA RN, BB =V ®R5(V4)C D, . &, I HILEMLEFS | e
FPARFE 30, AT I ERRIE, B g ={0,,9,+ 0n}» N TIERI R[G] A XCHBLAREE, FA1H T ZEH 4
A
1) R[G]=B; ®B; ®--®B;_
JGiEB, ®B; @---®B; < R[G].
Fhas eV, , Wtifia eb,, i a,®5(a;)eR[G]. XEN e & R[G] H1—AFEBlisG, HAH:
e(a; ®5(ar))=a; ®5(a; ) eR[G]-

Xﬂ»ﬂ:,ﬁr‘_%&\ aTr GA_Z ’ Ae IG ’ ?‘Z’ﬂ‘]ﬁ:

HRAESCBR[2]1E X 1.1 1 C3, RARFTLAHEH R¥rS, 20 X NES:
{ap®§(aq)|Vap,aq e ke I}
R — AN TR I SCERARE — D H Kz, bl EiREERH A AER KRB R T RS —E

GER[R] . as ®5(ap) e R[R, ] Bifxi & 5, M5 a. ®5(as ) e R[L, ] - Mt AFE ag,a, €V, ,
ﬂ,elG, ﬁ:
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a; ®5(a; ) e R[R,]JNR[L,]=R[G]-

3B, ®B, ®---®B; <R[G].

FHER[G]c B, ®B; @---®B; -

W xeR[G], AT LLE B x=x+%,, X ecB; ®B &--®B; , x,¢B ®B ®---®B; .
a;®5(a; )¢ B, ®B; ®---@®B; W, N A supp(a; ®(a;))<=S\G » W F %, eR[S\G] « XF N
X, =x-% eR[G], #tx,=0. A xeB, ®B; ®---®B; , R[G]cB, ®B; ®---®B, -

L E(1)#FE, R[G]=B, ®B; @---®B; -

2) ¥ B, =@ B, M0=B,cB By, c--cB, =R[G]ZR[G]itI—HHHIHEE,

#xeR[G]cR[S], yeB, <D, , T Dy A& R[S|HXAHAE, N4 D, f&R[S]HAIIE, A:

Xy :kgzj; Y i (as®s(ar))

=1 ag,ar eAy
kel

9j

= kg_zjg: a > o (aa®5(a))+> > r(as®d(ar))-

5 ,ar €V k=91 ag,ar E{E\W}
kely

+ z > rr(as®s(ar))

=l ag, aTeAk
ke{I\IG}

Y ag,a; eV_k, kelg i, FAIA supp(as ®5(ar ))<= G Al supp(g(as ®6(a )))gG . YHTF
9j

> > K (as ®5(a )) e R[G] O]

II:IQ; ag,ar e{ﬂ\ﬁ}

F

9j
)Y
k

-1
ke{I\IG}

> 5 (as®5(a))£R[G] @)

ag ,ar Ay

T (2)M(3)# N 0. KA
Xy = % Y (s ®s(ar))e By, -

k=g, ag,ar eV
kely

[FHEFHE, yxe ng - HI0=B,c B, B, c-cB, = R[G] =2 R[G] B — 20U HE AR BE .
HIR, B G MBI R[G] XXt wim ol e MIBIEREL, T R[G] 4676 — 26U A6k
0=D,cD,cD,c--cD, =R[G]o

#1={12--,n}, R[G]Af R-HEL/fk:
[ ] D/®D;®---®D;, D;=®.,D/, jel.

JfH D] =D,/D,, & ®] D/ =R[G]/D,, MM, FILErER[G]/D,, LB « FIR[G]/D;,
LB A, D) =D, /D, » ﬁﬁr Dj=A;®,5(A;)-

W5 52— H XA, BERATATBMEE S = M°(G,1,1;P) o MR4EEH 3.2, FATER LMEK
5:(ai, j)|—>(a ,j,l) o EMJE:

R[S]=(R[G].1.1;P)=(Dy,1,1)®(Dj,1,1)®--&(D;,1,1) »

&i
g
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H

BB =@, (D)1,1). #H:
o:BOCBICBZC"'CBn:R[S]O

BN R[G] & —AMfEfis, M jer, MEZaeD,/D,,  beR[G]/D,. HabeD,/D,,
bacD,/D,, - XHNp, G, ilel, WHbp, eR[G]/D;, fl p,beR[G]/D), -

A TAER (ahq)e(R[G].1.1) » fER (b,mk)eB » H (ah.q)(b.mk)=(ap,,b.h k), XHEN
ap,,beD;/D;,=Dj » Fr U (a,h,q)(b,mk)eB . 3 WL, (b,m,k)(a,h,q):(bpk'ha,m,q) ,
bpnaeD; /D, =D], Hit(bmk)(ahq)eB . #B & R[S]HIXULILAE, KL R[S]H —HWiLHAE
i«

OzBocBchzc---cBn:R[S]o

EH 35

B RE—MER, SR—AEMEHEERTFAM (G, 1,,1,;P,), a BRY =S/7, YHR). &
o R—ANTRAMH A G, /ER[S] L, B E={ecS|ex0,e"=e5(e)=¢}. MecE, WG RAHHL
76 e 1 S IR THE. B E, =ENE(M° (G, 1., agnig,aev MR R[S KFXE s R~—A
TH BRIEAREL W Aoy, ¥ ecE,, HR[G,|H 4 LM, MK, #R[G,]HkTx
& o MR — R ARA, ) R[S ]t — 4 XU B AR B

VBB R[S] & JH B M (R8It OR8] 5.0 7T, (Eaes, R[J,]tammdR
B. Waey , WBAFEI, =M (G,,1,,A;P)\{0} . HILS, &—A5%4 0-8, HH
S, =M°(G,.1,,A,;P, ). XHFR[S,]=R[J.] WR[I,]ES, 7E R EHERAE. T RrE A%
B2 R, RS 25, A1, |=|A,|. XHTE, »@, MRS GecE, . JHH G, RXETHAIT e i
S, KM R TRE, WS, = M°(Gy,1,,1,;P,)» 4k, BATEE e 2 XA (e,0,0), HilFd, = ﬂmean
AL 3.4 H94PE, UL R[G, | — & OUAF A

HT S Z—MEEARAN T MR, P e 27 E— 250 S A0 AR BRAR I 7 2 32 [+ 1) 3 AR B

0=Q0cQcQ,c---cQ, =S,
AR R[Sty — S FARkE
0=R[Q,]=R[Q]=R[Q,]=-=R[Q,]=R[S] -

;@wﬂR[Qi]/R[Qi-1]=Ro[sm]=REJQJ, fiR[Q]=R[Q.]®R[J,, |- HHR[I, ]=R[Q]-

m%ﬁ—ﬁfa%%zﬂwe%%JwngwﬁﬁR[]%E—Am&ﬁﬁ,uR[]mmh
HEARBE N

0= Déi) c Dl(i) c Dg) c--C DIE:) = R[Jai} o
#iiRr[J, =D @D’ ®--®D]", D =a D .
AR B AR -
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