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(1) Q »Efinffichs & FEAMB KQ/I WERKRIATHE 2 Q5 A, D, EROVTIHD
MICERFAMTH S Z L IEFAMTH 3.

(2) A=KQ/I ¥ N = KQ'/I ZARKXBUMNDOBINIMZ I §5. ZOLE, Qt Q »ikmALE
BHRAZRTEDES o, FEOBRB LIcH LT, EBENR TR EMETHE L5 A DERT
U Yy FIEEOFRBEOER Y N 05K 7 VY y FIMBEORIBSEOEEIIE L.

HHEARMRE, ZREME, EAR 7 VY y FNER Y OERIBROMCTERT 505, EM1.212BWT Q »Y
V- RAEEICHIBT 2  MEMREBILEREE 2D, ZACMATEk=1%2@FT e THEATIIY R
BRI EBEMERC — T 20T, T 1.2 0Fkbe LTEM 1.1 (0 K MBI TH 258) 52 6h
BIrEIITIIBRTEL. 512, ZOEM 1.2 ZFEZILIHNVEHDORL LTHEI N TES. 2
DETRZNLDEEELHT DI 5 7 e —F FEICOWTE oL h e ldRB Z v iCT 5.

REA LA T VY y FIBEC IXREOSME 2 TEIMEOEM TRENZMBEETH 20, Th
SOMBEEZ AL AL, ZOHREELTED TETHEERL LLbDEEZ L. Zhz A O 7 EREKE
IR, FFLOWERIZBROBITARNZ S, 60 FRERICREBAEEN T 2551 (12, 11] R
;ofﬁmanf%t$%@WT%é T EEAARERE, BRE 1] 1Ko Td - bRV HAERTH
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7R —FHETH . ZIURORBROMATE, EX2MRBE QRE>THEXLNZREKQ 256 Q'
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RIS 2 Z 2 @d# LV, 5T, AREEREHOT 200 7 BHAERERLRT 2L, QL Q D

BNCE 2 BIR3 D % & 213 26 DHAEHERIE 1 DDMEKD & Bz 2 EEEIR D Ld D LTHR
ZIeNTE, HBIEHICHETH 2. T IHE [2) D5 X 72 INEEE O 57 1B o EFREZ X 51— 7z
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EFE 2.1 ([7, Definition 2.3]). n ZEEHEBAE F 35, FOIRNIGY—RE, ROFKMEHMT TR
7 (x,Q) £ LTERT 5.

o x=(x1,...,7,) & F ODHHERES &2 2RI n HOLKDOHMTH 5.

e QRIHANnMETHD, L—T°F A7 (TH) 2EFRWVEHTH 5.
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TE 2.2, QB L, TOHEA 2L . jAADOEER 1,(Q) % Q EAVTROFITED 5.
(1) j A D T2 RHE 2O < D IKT.

(2) J IEEIHIA D T BTEED AT (i,k) ¥ ZOBOEH §— s j " Zig, et
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EE 23, (Qx=(21,...,7,)) E¥—FELT, QO —2DHHj 2L 3. jHNOHAZER u;(x) %, (x,Q)
EFHOWTRD XS ITED 3.
T ifi#j
I __
T; = H xinax(o,bij) + H xznax(o,bji) (21)
1<i<n 1<i<n . .
= == if i = j.
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DFHZEROME G525, ¥ — KD 1 <=——2—2 3 ¥ x = (11,10, 13) DRT DEA,

2
po(x) = <$1,w,3«”3>
T2
b, TheEHWT, - FEREZEDS.

EE 24, (Qx)2Y—F2LT, QD ODHEj 2L 5. jHEDOS—RER 1;(x,Q) %, (x,Q) %M
WTRD XS IZED 5.

pi (%, Q) = (p5(x), 15(Q))- (2.2)
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Y5y — REBRMBESNS. EF o 3G, DFD, u o m(x,Q) = (x,Q) BRILT B T L ASHEEFE
ko THPDENS. 05, ux Q)= (X,Q) MW —ReH3ILibnrd.
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5. 22T, 1 ODHEMLHMS n KOFETES 7LDV TVWE LS T . ZOFF7 T,



DI v n-EBARLIER. ¢ €T, 250 T AT IR TEE-TNB L &,

THDLT 5.
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F% 2.5 ([7, Definition 2.9)). T, £ F2KOBOENZ—>%, [EED t —— ¢ i3 T OHES 12

LT, SRAFFENES— S, = (x0,Q0), XL = (xp, Q) EEWNC L HADS — RERTHEDES &5
75T, QAL FORMOMEL EHT 5. $72, x; DILE X¢ = (@14, Tny) ERFTZLICT S,

2T, FOXIRMARR—VEHBRT 272D T, DEFt) 2 1 DBATZEIICY—F (x,Q) %12
WIREE, ZIr6ERE T, OHDOMNIEEME > THRHWIIC T, DHMAE > — FOMEEED TN WS
EEZOND. 2T, ZOHRto KNHIT 2> — K 5, 2> — R eER. FREBE, Zov—Fic
BENBMERIC X > TERINZERE L LTERINS.

F# 2.6 (|7, Definition 2.11]). RIS — F (x,Q) L ZOFAZ— VA BN L &,

X(@Q) = |J %t =A{wie 1t € Tp, 1 <i <}, (2.3)
teT,

PHIARZ - ICHENSZETOHEROMEE L LTEDS. X612, G2 o6NH & — U I2fhi$ 2 ERE
AQ) 22 TOHLRCEREINS F D Z R, $hbb AQ) = Z[X(Q)] L EHRT 5.

T, SEFEHT2DIRID X(Q) WHIREADBATH 5.
BE 2.7. X(Q) »WHREATHS L X, MM AQ) 721320 X -2 I3ERETH 2 L5,

ARMOTFIIITHED - TH D, ZDREFIE Lie Bl & e IFFITHNMEDOS N O TH 5. HEEH %2
WBARZANS, WMOLERAMZCERLTEI .

EE 28 QL QITOoVT, BLEILERDIN ..o, pi,, PIFELT Q' = pg,, 0 0 py (Q) E72BEE,
QL Q RBERRETHSLWVS.
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EIHE 2.9 ([6, Theorem 1.8]). BELHIRE (2 >DMABOERTELIATZ L WERED AQ) BERET
HrIZrl, QP ADERDODCTNIOMEAERMAHETHZ Z LIIFMETH 5.

HEY LT, AAD,EBEITHo>THRIL Y7 7%FD (ROMELINERS) 2 ODMIEEWVICERFET
H5. k7, A, D EROMICLERFEETH 2MDOTICE A, D, EMMD Y5 7%= 0bDBEET 5. #
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o MR A(Q) DIBHEL {1, ..., 2, } WHIET 2 THAZ D RV 72 S 0 8@k 2 EFEE e X O,
A+(Q) TET.
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3.l ¥ — FEROBEZE x ISHIET 5 BAMKS & 1 DOTHAARE 5 HAIC AR D - 72 Jl o
KB 2 HEL AixE 523, 2D x5 CHEAESRIEFEERICBWTH MK A2 S TRD ) Mok
KRB BIRFTHHEVAD. X612, Q¥ Q PLERFAMTHEHE AQ) ~ A(Q) TH5. HE. Qv
Q' PERFMETH 255, (x,Q) ZhtaHAL 32 A(Q) 11 (x/, Q) O x/ ITH:Y T 2 MUK AT
ET5. 20 (X,Q) BV — K LTHEER AQ) 245 L, TARERDS AQ) Iz sk, D
ED, Qr Q PEEFMTH 255, AQ) ¥ A(Q) EHEHED ¥ Z 2GS L LT0 a0 W) ik
HizgoTnwans, BHRERE LTIEREFALDDERIBELTWE LIRS, ZOREZEER 2, EFER



AT(Q), AT(Q') 3 UK A(Q) 2 5B DERT ZHLD FRNTHMR S N2 BRI TH 2 LR A 5 T 3T
5. ZORIX, ROEITEREINS 7 BHAFERICERWHERTDH 5.

3 7 {EIEER L EERBOEREIR
3.1 7 {EIEGE

ZOfITIE, [ K&koTHEAONE 7 HEGRICB Y 2 HMBLFIHIOWTE LD 5. ZOHILIE,
K EREBEMHATH2 55, AEARIOT K REE LT, ZOARAERMIEEE mod A, X &4t
12& % mod A DFEHHTITE % projA ERFTZIZT B.

RO K57, NBT2RBIMEEEEZ 2. M cmodA2T VY RMEBETH 3 L&, Home (M, M) =
0 %ifi/zFMHETHELTE. 22T, TRARBIZ ARBETH 2. |M| 2 EWVIIERAEZ M OE/IK
TOMERTHB LTS, 7 VS FIEEM 25 | M| = |A| Zifil=3v &, M3 E@METHEL V5. K,
T VT FII#Ee 7 EMEE O — B2 x 52 5.

EE 3.1. (M,P)% M € modA 7D P € proj A ®ifi7z3 75 5.
(1) (M,P) & M1 )Fy $55 Homa (P, M) = 0 THHL E A D r UTw ERF LS.
(2) (M,P) 457 U Yy ER7T M|+ |P| = [A| #ili=F L&, ADr@RTTHB LS.

T RRT (M, P) ¥EBH (BEMN) TH2 ¥, Mo P »EMN GEAN) THsZrizws. (M,P)
DEETHEE, MPPOELLPE0THEILICHERETS. ZhEHWT, HikEKEERT 3.

EE 3.2
(1) A OB  {EEEEE A(sA) & A OEEHR 7V Yy FR7ORMEETEY, EAT V9 FR7O
A % BAR R A L 5 BRI IR Y L CERT 5.
(2) A @ 7 BEEEEE AA) 2 A QEEIZ 7 VY y FIBIORAER ES, BA 7 VY Mo R
xR EAES T 5B LTERT 5.

FREDOHRKTTIA K RBA BDH 2 (—iEi07%) kil Qa EFENA 770 I 2T KQp/I DIET
DB EICHET 5. MBIy — FERICHIES 5, T HERZERT 5.

EE&WA 3.3 ([1, Theorem 2.18]). A ZHRAXITL K KK, Mo N,Po Q)2 AD 7 HRT T 3.
T, (N,Q) BB T VS Y FRT LT, COLEHENA T Uy FRT (N, Q) THoT

EN,POQ) A HRT LHDEDHE EINIFETS. ZOLE, (Mo N,PeQ) % (M,P)®
N, Q) D r EER LMY, (Me N, PaQ) =unp(M®&N,P3Q) th.

A(sA) % A(A) 8BWT, 7 BIZERIEBA RS & — DB OBANIKICK 2B L 53 Z L HTE 3.
O, v— RER L EEE, EREAOHOMEZEABETSH . A « BHLEEE, © EREEKD
A=K+ 2) ozl FT5425. %7, modK(1+ 2) ® AR FO L3100 TV 3.



2T, BT OBE i DIEEIE 1 «+ 2 ORBUTBI B FTHA 1 1ICFe > TV AR OITER L TV 5.
BlZE, 2 3TES 1,2 I 2N 1 Zoe T o ER R ->TE Y, ZOMOMEEERPEEERTH S K5
BEBL (BHE5VEZRSHIET 200) 2R LTWE. ZoFT, fIZE (M,P)=10320) &7 <7 T
Hb. T, TORTD (2,0) HADERZ (M, P') = (1,2) TH 5. IhbDiHEIICH 7 HHMAER,
T EHARERERR T 2 L XD LS 1Tk 5.
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(2, 0)
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Z DB 2 HiTALFEE, EREED Q =1+« 20flr —BL TV, b55AZUIEATE
B, BEL IR A BTN, A(sA) DAY LTARTH S &, A3 T BERETHE VS, B
BT, ThUE A(N) BHIKER Y LTHIRTH 5 2 ¥ L[AMETH 5.

3.2 EERAHE

Q ZIERoOMe 5. 22T, FRoMeEIMEFEDFA 7 ADBRVMEIRT. Co =
DYMKQ)/r 1] & X 5. ZOBEIIEFERE D (kQ) O r~ 1] ICX2WEETHY, ZO&>REEZHE
Bws. IEE C It LT, T € CHRDEMRIG T, T % C OFERR 25,

e Hom¢(T,T[1]) =0,

e Home(T,Y[1]) =0 & 5E Y € add T,
ZZT, addT & T OEMDOEMKETFIZE S C DFEMEFIETH2 235, Ry, M BD>—F
L EERCB T B T HEINEED & 5 ICEROWMIENTERINS.

TE&&@E 3.4 ([10, Theorem 5.3)). Co #ME, T=U ® X % Co OHMEMRET%. 22T, X FEH
KNRTHE2LT2. ZOE, HEHNNR X THoTT =U X' BEENRTH 2 L5123 DBEET
5. TeU RBRUFADOTeU ORBEER v, ToU =y (T e U) eh<.

M S22 o RKBEMKST 2 2 2E X5, ARXITRE A X, FHE Co ¥ MMM T HEFEELT
A~Ende, TP 725 &, EEMRBTHL2L VS, 20L&, A=KQ\/I 2525 Q t IIEAITHL
T—RNCIEINZ Z e BHBATWS [5, Theorem 2.3]. F7z, HUEAEIE Q 2IEMIRTH % & =1k
ERBIC T 5. T,17 % Co DMENSG L L, A=Ende, T, A" =Ende, TP £ 55. T' T »5H
MR THOND L E, Q) 13 Qr 2SI X > TSNS [4, Theorem 1.1,6]. T MK 78 SiASFHE b
RTHHLE, Qr=QTH%. itoT, ADCo DMALEAGENR T ¥ AR FIET H 2 HIENRD
EndBiTH2L &, Q)13 Q KHARMAMETH .

M Q=1+2<30fl2%5%. $3HED AR IZATOL 512725,
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1/\2/\3/\3[ ] f---\l[z] ~ 3

WA, T=1036 BHEHETHD, ThE ] HATERT 2L T' = 10303 2H5. COvE
Ende, T°P = KQ TH Y, Ende, T'" X Q' %

Lt (0,6, BEALZNDROARTE LTWD),
EndCQ Tlop = KQ//<ﬁOé7"/ﬂ,O{"y>

Lo TN, MEPICQ I Q DTEMN 2 SHDMAERL 2o TS,

4 IEEIEFRE m EEEEERDE—R

QMW A D ERMOMrZREHETHS L&, FIfliAiAHCTEAL-MEE LA r EREERER, EEEE
Yo HERERZEEERY LTRIEDDTH 2 Z e PHILN TN 3.

1B 4.1 ([9, Theorem 6.6)). A % Qn 25 A, D, E O WF A b ZRFMANTH 5 & 5 1 HIEM A
THBLTS. 2O E, A(sA) ~ AQ) & A(A) = AT (Qy) BHILT 5.

Qa BENLIS DB EE U R DIRIEHL D 7005, A(Qr), AT (Qa) 13 A(sA), A(A) DS
Y ZNZRABTH S, ftoT, BIMOERBOEER (EH2.9) 2HV5s 2T, AROEEHTH
B 1.2 (1) 2135

T 4.2 (). BENAFERRE (2 2o FBRMED IEATH T R OEIERRED A 23RRBINTH 5
Tt QoA D ERORICERAMTSH S L IEFAMTH 3.

2T, BRMREBICB YT T RN TH 2 e L HRRBINTH 2 Z 2 WEfficd 5 (FIZE [13] 7
RS s LOEHEPESLIND Z L ITERT 5.

COM—HIC k> T, 7 HEGROMEEANRBEEROME RS IEZ P TES. ROHT, Zh%
fHio/Ef 1.2 (2) DFFHDOT T F 4 Y ERTWL Z2ITT 5.

5 IEFEEOEARY MILOEICET 3 EREE

HAEEKCBWTEELRALRY LT, ENI ML (f X7 ML) 28T 605, U, BEREEROFX
TEDOHRAEDE R PLE LTERLESDTH S, MAHDRILAH k TH 5 & 5 HRO AR A 1h
LT,

f(A) :(f—17'~'7fk)



255, L, i FAREENDS i THEDMEETH Y, BESE -1 Ktk AR LTWA Z LI
HFET2. 27, EFAEEROHEIANZ b AIZOWTEZTWL . [2] TRIFAPETER L ZHi%ofiicon
THEHELTOWEDT, ThE b L THRERDNIZROM 5 F 2 IEMEHROZE(LIcOVWTEZITHEZ
W23 5. BRI, A3 RIOMEREFNICE > TRTW L (A3 RO 2 AU Z RFAEZ D & & F 5 Mgk
BETRZDT, [As BOHERE) v S8 well-defined TH 2 Z L ITHER). As HOMEHFIZRD &
SRBAREERTH . 72720, ZOHEERIZ 3 IOTZEMICHEHDIAEN TV E DD ZY) D FWT 2 KILFHIZ
ERLTW230THY, —FIMINCDHZ 3THAD 1 DDOHEERL TWVWE Z L IHEET S

IOrE, HAZ MR FAQ)) = (1,9,21,14) TH 3.
Q=1+2+3rLitE ZOMEADLY—F (Q,x) D x ITET 3 Hikiz ERICBWT x R
BRIZHELTWS., ZILTEM2 TERET A&k T2 Y —F (X,Q) KEEN A x/ 1Tkt
J5F 5 R ERICBWT—BIMIO 3 THRIC X o TR A2 R TH 5. IEFEE AT(Q) 1%, (x,Q) D
M x CEEN22TOMEBICHNIET 2THA L, TOHMAEREDL2TOHKEE A(Q) 25D FRVWTHE LN
BZHFEERTH o7, LizhioT, AT(Q),AN(Q) ERD & 5 R HAEIKL 5.

ZDrE, HBLAODMHEANT MU f(AT(Q)) = (1,6,10,5), f(AT(Q") =(1,6,9,4) THB. ZIT, 220DN
7 MVDAE(0,0,1,1) ZEZTABILIZT S, ZOADMNE, 7 HHHIBOTEA=KQ,AN = KQ'/I
7% 2 DOFEMNZICERICB T 5 7 BHLAER AA), A(N) DEANZ MLOETH B L EH 4.1 256D
B EHIZ, TORZ MLERSTLICRS Y, Br5Y TAIBY BEMBDD k(€ Zso) HTH % HA
7 VY FIIHORABEOMEEB Y, N B 2ZhDE KhoTWbIedbhrb. 2%, ZOXZ ML
DEBORZ FLTH DL EPTEHE 1.2 (2) DFRPABNTOWBRIICKS. £oT, HrFQ & Q DD
ZHEBY 50 S EERTZ L TOWREER O RZ MR DR EZEZZRW. x5 ETEEREHE
DBROEHTH 5.



FH 5.1 ([9, Theorem 3.5]). A(Q) ZHMMHREE T2, Q¥ k HADOMARICL>TQ T3 %,
FAAT(Q) = f(AT(@N) = [f(AT(Q —{k}))], — [f(AT(@Q — {k}))],

DD, 72720, Q — {k} 13 Q DIHM k LN DTHS 2 572 2 TIGE M TH B L L, [v]) ZRIIDKY
WOERMALTov DD ZAICT DTOTH LR ML THSLET 5.

COEMIZBIT2XDERICOWVT, B Az BOlZHWTE S D LATWS Z s 5. (5.1) 2B
% 2O00HMBEERDEREZ S 21X, HERDEERLELS TIWIebh»s. 2%, EERZDIE T
2B 20D R B0 TR DHUARDTE AR M LDAETH 5.

T D2 DODOHEEMRIE, FIFERICHOTHA 2 ZHD RO AROIEEE AR Z - TilihTRETH 5. W
FHOMHPIFE AT(Q —{2}) = AT (1 «+ 3) ZIEHI L 358, BOAXAT(Q - {2}) = AT(1 3) ZE[MH
L33 THE. TOHREIZOEKFNCIRS T, BHEHTEATVWEIRTORIMICBNTHD DI HD
PoTWb, ZOXHLT, EFERDHEINZ MLDEIZ X D/NIOHEO EFERDEANZ F LD IR
(reduction) TEZZEMNTES. U EDOEHEDNS, @51 DEXIEINLZDOTHS.

T, EH51ICBVTEERMAR, ZRATZOENEERDEAR Y M LOEEIIARDOZ T W7 THAEL
NOEADIEBRICHKIET 20D e THD. 2%h, ZROWIKRTHOERN k& D LS ORICEN D R ITH
BEARZ MLOMEIRZEE LR VWE WD T2 5. FHCESRPUS TOLERIE, Zo&FEHEZLTVS. YL
Eps, FH1.22) BSEPNEDTHS.

EIE 5.2 (). A=KQ/I vt N =KQ'/I xARKXBOMENZL TR T 5. ot %, Qt Q ik
RAERFLIFALERTHEIEI RO, EEOBRKEICNLT, EBHNERFR LETHZ A DEEART Y
Py RIEHORBHE ML N OFEAR 7V Yy RO FREFHOMEBIEE L V.

FOBNIZE R B DI R 7 PADB—H LRV -720T, —HT2PBETBELILICTS. Q=1+
2432 LT(Q,x) olHM1I TERLLLEDY—FE (Q',x") tEHLZLIZT S, ZHIEHETOER

10



DT, HOEHNSHENRZ FUE—BT 33T THS. x/ IHIET 3MAHEIZ TORDONMEICKR 3.

o, ENHEERE

AT@") =

b, f(AT(Q") =(1,6,10,5) = f(AT(Q)) ko TW3. T/, ZERFIH TR HkEEREAS

Y, ROMWEHPF T > T WS,

oA, BuAHICATQ —{1}) = AT Q" —{1}) = AT(2 «+ 3) ZEMHE T 2HMrRoTWVWBE I b
M5, ZDXIE, RRFATERT 258 3MOLR L THAE D MUANDE T DT LD 5700
T, WOHER»AZ 7 eI N5 HmE R LTHETH 2 (2720, AT(Q) & AT(Q") il
WAL L TRAERTIERNZ L IIERET 2). ZhBZIROERBEICB VTS x 5 ¥ APR HN#I
Brenner-Butler [3] OfEFZBEH LD (0D, [2] KB 2HMETFOME) 08, Hs0WidzD—
ML R2Ze2TE%. KQ OHENEIHY T 208HGTRL TWAHETS, A AHBEICHY T 20
BENKEOTELTWSEDT, KQ" ODHENBITHY T 2 D IRWVIKGDE ), HEHEBBICHY S 2D
HEirThHs e Hs e, BEDOETHELTWS Z h KQ OFEr KQ" iRt B R E R/ ET
H5Zr, KOOI EAHEEERE LTHRTSH 2 Z h KQ DN THEY KQ" O s b i
THBHZERXZMNELTVWBREANLZDTH 5.
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5B, EH 5.2 DRERBERMTIZES, FRAPUMCBT 2ER TR THERY b2 LS8R
ZRIIFET 5. BIZEUTD XS LOM»BZ ORI TH 5.

1

NN
PANREVEAN

5

2

ZD 200 Q,Q WIHMR 3 FIMDMAEMTHED &V, IS THA 3 IFHATHURTH RV, ¥k, 2
D A I ZERFAMTS 555, EREKIERTSS. QQ LbICk ZHOKRL ¥ Ay x Ay Wiz
T, EH51 55 AT(Q) ¥ AT(Q) DEAZ MALDEZ0RZ FATHS (EBED 5P LIEL, Q & @
BHEE LTRMAEDT AT(Q) ~ AT(Q) TH3 ).
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