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77 7 DR E Hom EIRICHONT
BF ML GRS

1. [FL&HIC

Bl 7T 7 LI EHRB L OV O 2TERERTZ2WI 7702 L ThD. nkik
BRI LT H, BT 7 7 Gon-BR L, GOIEAEAV(G) b n EE{1, - n}
~DGHp ThH->T, v,w e V(G)BPIATHEIZNTND & X, o) #p(w) L2 HD
ThHDH. GON-BONFETDLE I nD ) b/ DObLOE GOBEKE VW (G) T
KT, VT TORBEERETHI 2T 7 7ORAMEE WY, ULy T 7 Hin
IZBWTHLS OB ZONTEMETH D [4].

77 7 ORARMBEICRE AR e U —2HD CTSH L7=D1X Lovasz THDH. Lovasz
1757 Gkt L, SEEEN(G) 2ERL, N(G) 2 s b iE G o%ak (G)
In+3UETHLIZEEFEHA L. L TZOFEEZHAWVWT, Lovasz X Kneser T
AR AR LTz,

Hom KL%, Z>0 777 T, GIZR LEFRZNDH CW K Hom(T,G) TH Y,
Babson-Kozlov [1], [2] 1T & > TARBIIHIZEN bR S L7z, Hom BEIARITIR O ER Tl
BEEIRO—RILICR>TWD 1 Kyll kY ZoODIEEEZNO EZSLDRT 7T 7%
KT LT5. 20L& Hom(K,y, G) LiFEKRN(G) L I3AE FE—[REIZRD. K
SO ZODTEREANEZ D Zy ODFAEAIZ L 5T, Hom(Ks, G) b Zy-ZE[H & 72 573,
Z D Ly-ZEM TR L WV, BN KSR S LTS [3].

Hom #ARDBIZEIZINT, FLORIREEELE 2> T ailE& & LT, Kozlov DRE
NeE—FT AN Z7 ] B35, 777THRERE—TRAMNIZ7THD L1E, T
BOZT7GITRL, REX

X(G) > conn(Hom(T', G)) + x(T)

MDD Z L&D, T2 TEMXIZHL, comm(X)ICL>TX B n-#fETH D &
IR DOnEE LTS, LD Lovasz OULHFEEICET 2581 K, 23K E b
V=T AN T T7ThD] LEN X OGND. Fi Lovdsz (ZAEROY A 7 VT 57
Corp1 (2r + 1) ABDTER EDDRT 7T 7)) BEENE—T AN T T7THDHI L
T L, Babson & Kozlov 1Z 2] ICBWTZOTFEEMR L. £k, Hom #
ROFFIENEANATIOND K H T o7z,

Hom #ARRLITHEIRD S, n-BAaDEEZ G| HT HIEZ DN TR, ZOHIIZ,
LIFORERARNZHELZHERL CBL. 777 E@007 77 H~DT 5 7ERE LT,
THEEAOROGH [ V(G) - V(H) ThHh->T, v~egwie b f(v) ~g flw) DY ST
DZEEWVN)., T Tor~gwlTvEwlZZ 77 GIZBWTHTHEIZNTWS Z LA E
Ko, K, WXV EMn-TER 7 72%£T. $720bbV(K,) ={1,--- ,n} Td-T,
a,b e V(K,)IZa#bDEEANELNTND., ZOLETT77GDn-¥0I1E, GNb
K, ~D7 7 7HER LR —HTE 5.

ARFFRIIRAI L (FREE 5:28-6304) DK 2% T2 b D TH D,
X¥—U—F: 777, BEH, EHEER, Hom EIK
* T 606-8224 FUHEF AR HTAL ) IBESHT R AR
e-mail: mtst@math.kyoto-u.ac. jp
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Hom(T,G) D AR a =026 G D n-EaDEELZ ROV, ZO7DITET T IZEY)
REHERHAE 2%, 75 & Hom BIKDEFENS, ZZM Hom(T, G) IZHAER N FHE S
(GF2fizm) , 77 7R [ G — G lI[RZE G4 f. : Hom(T, G1) — Hom(T, G5)
EHETD. LN TY 77 Gk LHom(T, G) 5 Hom(T, K,,) ~D [R5 35
ELRNWZ EGEH SIS, GOn-HONFELRNWI ENbnD. BT = K,0 L
X, Hom(Ky, K,,,) &z, S™ 2 (n > 1) TH 5D EMRAHIL TS (Babson-Kozlov [1]).
Z 2T (m—2)-ERH SM 2 IIRE GBI KD Zo-ZE & A7 LTS, b L Hom(Ks, Q)
M n-lRE 72 HI1F, B ERREEER D ST D Hom(Ks, G) ~OD Zoy- R GAR S FAE
THIEDRDLLDLMN, n+1>m—270XS" T InD S™ 20D Zy-RIEFARITAFIEL
720 (Borsuk-Ulam OEH) . L7z ->Tn+1<m—-2, 74bb

X(G) > conn(Hom(K>, G)) + 3 = conn(Hom (K5, G)) + x(K3) + 1

#1585, ThbbLKIIFRENE—T AN T T7THS. 2O X512 Hom EIED (A
) REIEAETITORGHEEDEBLTNDLZ RN 5.

ABFETIEEAONEZF 7 Ticxt L, Hom & Hom(T, Q) OREWENR, & ORLE
777 GOEBEICHIRE G52 5Dh WD Z EIZONWTIHERD. 5 2HIZBWTU
EHIA L Hom BIKDOIEMRE#REH 2 5.

B3 TIIARE =T AN T ZIZEHLTEVFELLBR [2To E#77 71%
REME—TANTT77] L) Kozlov D FREDEHEHRERIZOWN TS,

Hom #{AHom(T, G) D7RE F B —ANEEN G OREEBIHIRE G2 5 2 & ik~
N, TNTIE [THREE ME—T A T 77251XG OFAHKIT Hom #A Hom(T, Q)
DRE FE—NGIRES D] LV BWBBERIZAET S, L Lk 54 Hill
BWTEEOHRY Z 7 Tkt L, Tx(G) > 27 51F Hom(T, G) DHE b E—H 1 G
DHEEERE LR\ L) ZEEmpRT. LVERIZEZE, Y(G)>20k%x, 7
57 HToho>T, x(H)Ex(G)ITHRTEZNIRE W LMD 5T, Hom(T,G) &
Hom(T, H) I3AE FE—FMETH L L DOPFET H T LS.

L7253> T Hom & Hom(T, G) » 6 x(G) ZWRET 5121%, Hom(T,G) D XV K%
REREFR TR bV, L LEERHom (K, G) D Zy-CW-HIK L LT
X, D777 GEINLRERWTRELTLE Y F5HizR) . —F, Z-1EH
EEZIRVRODIZRMBRONLD 1 ZoD 7T 7 GE HIZRL, R Hom(K,, G) &
Hom(Ky, H) ¥ CW-#{k L LR 51F, Kronecker —H#E Ky x G & Ky x H X
A THD. ZOZ 2D &, FEER (bW FHEIR) 7 CW-8kE L TIHE
MTHHIHEOLLT, BEENE B0 2R T 56 LN TEXS.

FBOHIZBWTT 7 7OBOET MEEIZOWTIRRS., ZOHICBWT, 77 7
FRf . G — H CHREROE DG f. : Hom(Ky, G) — Hom(Ky, H) 78 Zy-RE b E'—
[FfEED & EFEEE T2 K5 RET AREZEAL, ZI0 Zy-ZEH O MEIZ Quillen [F]
Bz D Z L Z2lRRD. FEIKTT I 70ORBHO TREZ55HiEE, Wbidr 77
DIE & Zy-ZEfM & DI & 2 I L THRLNL D Tho7z. 2FD IGO0 HA~DTZ
TR NGFET 57251, B(G) 226 B(H) ~D Lo-BABBFET D) L H &I
FEHL T, —J, ERROFEAEICE T HERIE [B(G) 22D B(H) ~0 Zy-lF1ZES:
BNTFETHNE EVNST, Gnd H~DZ T 7HERIFBINIFEEST H LIFR S 20 &
WX 5. LEDRSTT T 7DE E Zy-ZEROEIL—EUI LRV D722, Quillen [FIff &
WO Z IO ODFETFNEOKRE b —EIXFEEICR D W) 2 ThHS.
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2. EARMTHE
CORTIT#EE TR E LR DHBEOER LR RS, FIEFELEDZ L ERE Y b LI
5. Bty FPOEHSEAST, POIEFICELTCRIEFIZRLDDEPOF oA 2

9. POAFRT = A 2RO 72T HARIEEREZ A(P) TR L, ZORMTFIEDRZ |P|
TET. |P| 2 POSEZEME NS, UTOE®mICBWT, Rty MIUIELIZEZDS
JEZER & Rl —127 5.

KHEHICBWT, 37 LIEAV(G) £ V(G) x V(G) DMBESHES E(G) DM
(V(G),E(@) DL &ET. ve V(G)M (v,v) € B(G) 325 L X vidn—T%F oL
W, B1HEIEETHM Y 7 7 DEREZERRTEN, 2077 70EAIZEANTE, H
W7 T 7 LI =T R OTESNFELRNWT T 702 ThHhD. 77 7HERERRL LT,
B fV(GQ) = V(H) Tho>T(f x fIE(G) C BE(H)72:5bDThd. H1H Tl
REEICEOnNEAIZEND K, ~D 7 T 7R L F—HEh, GOEEE(G)
LU TFO LY ICERILTE S .

X(G) =inf{n > 0| GH5 K,~D7 7 7 WERBINGFEST 5. }. (1)

G775, veV(E@)IZXHL, Nw)={weV(Q)]| (v,w) € E(G)} ZvDir
Heno. GORFBEAENG) LiX, GOIMNLL TV WERSKRZTHRES LT 58
BEETH- T, HIEDELSN

{0 C V(Q) | ol3ABES To C N(v) LD v e V(Q) NETET 5.}

LRV ERSNDMRIEEERTH .
Hom HADERZBRRDL. 77T o777 G~DEZERERMGH L 1L, G4
n:V(T) = 2V@O\ {0} chH-T,

(v,w) € E(T) = n(v) x n(w) C E(G)

BT boThsn. 22TV RV(G)DEESEERT. gy 2L ELERM GG L
T5LE, KoveVD) L Tylv) Cnyfv)7edeE, n<n &EL. ZLTT 1D
G ~DLEEFRNEML RO TR E v M % Hom #IE L W, Hom(T,G) TET.

[T = S&E7I77HFRIE T2 L&, 87 Z2r>544 f* : Hom(S, G) — Hom(T, G)
) =nofICLVEDD. 7T 7R g: G — HIZKL, g.:Hom(T,G) —
Hom(T, H) % g.(n)(v) = g(n(v)) &+ 5. ZIUZ LY Hom A Hom(T,G) 1%, TEH XL
CGIZELBETICAR D,

3. RENE—TRAKITST
T 7TNRHREMNEC—T AN T T7THDEIT,
X(G) > conn(Hom(T, G)) + x(T)
PMMEEDOT 77 G L TN TAEEICIEIDOThHo7-. E1HITHLRZX DT,
Lovasz O EEERICET AR RIZI K, DNRE NE—FT A N F 7 ThAHI L2 ERT

L. FOMOEE M =T AN T 70OHE LTI, nZ23 ULEoEEE LD
n-TARSER 7 77 Ky, - A7 NT 57 C72ERNd5 (Fn<iL[l], [2]) . Hom &
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RAEANSINTY4Y), Lovész 1T %&E— DL ERFHS>ETPD /7 71X Hom #IKTH D &
FARLZA, ZHuE Hoory & Linial IZ X0 MEMICHER SN [8]. £ DOMOARE k
=7 AN T T70FIR°, REME—TARNT T 7RO RWHIZRER, [6]X°[18] 72
CIFHELE NN TN S.

Kozlov (X [IJIZBWTETOH I T 7 (77T Tx(T)=275bD) 1IKE
NE—FT AN T T7THDETERLEDN, FILZOTEEZEEICHR L.

FHE 3.1 (M. 13]). x(T)=2%blE, VY77 TIEHREN—TARNTTFTTTHS.

FEIIE Hom EAEOEFMENSBHEIZCHOND DT, ZZICEL Z LIZT 5.
EFFTTTTNXT) =27%201F, KlZdT OV FF727 b Thb., Thbb s T 71
A Ky - T er: T — Ky Tri WEFEGBRIZRDLONFET DH. Ky lEAE B
E—T A NTZTENL, RO EEZ BT,

WE32.TLSH 777, L, TIIAREN—T AN T T7THLHETH., b LTH
SOV T 7 heblE, SIIAERE—T A NI T T7THD.

BB ETT VR f G — HBMAET 52 51F, x(G) < x(H) ThbZ ki
HETS. ZEE2HOKX (1) »OoHLNTHD. RICHEORNWIZRE->T, 77
TR T =5, r: S =>TTri=idp72db0% 5. EIZHRIZZEND,
X(T) =x(5) TH 5.

Hom(S,G) M n-#fETH D LIEL T, x(G) > n+ x(S) XL, 22T
Hom(7T,G) X Hom(S,G) DV F 727 FThHHZ EIZHEET . FEEEir* = (r)* =id
7Zhe. Led> THom(S, Q) 1 n-#fE72 DT, Hom(T,G) b n-#fEi ThH 5. TIEA
FRNE—T AN T TE S0

X(G) > conn(Hom(T, G)) + x(T') > n + x(S)

L7, SHKRERNE—=TARNT T 7 THLDLI ENDMNS. ]

—RICn BRSNS 77 K, %V 77 b LTCEL T T 72RET ST L0 .
n>2R B K, 3R E NE—T AN T 7ENS, 321K AN 20 ED
SEET TG TIIRE N E—TFT A NI T 7 THA.

4. Hom #E&XDRE FE—FZDULVT

THRE FE—F 2 k75 77513 Hom(T, G) DRE k E—HR (G) D FR%E 522
Z LIFETEI iR N2. FN T Hom BIEDRE b —HIN T T 7 OROEZTE LS
BOMENS BEAA LS. ORIEICRE LT, Walker [10]137T = Ko ® & X12, K
DZLEIRALE. G &G #UTORTHANG T 7T 5. 20L& y(G)) =4
72 x(Gy) =3 ThH->T, Hom(Ky,Gy) ~z, Hom(Ky, Go) THDH Z LR 5.

Gl G2
1.
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T bk Hom(Ks, G) 8 Zy- R R E—[ETH BB 5T, HEMnR
RBBINGFIET D Enbnsd. EFLd Walker OFINZED X 5 72l & LTHE—515
NTWDEDE ST, FMUIZED XS BREINIEF IS SAHDLZ L E R LT :

FE 4.1 (M. [16]). TE2ARY 57, GEMEENRIU LD IS 745, 20k X
BB L, 777 H TROWEZMTZTHONFETS.

(1) Hom(T, G) & Hom(T, H) i34 FE—[FfETH 5.
(2) x(H) >n

EHIZT = Ky @& X3 ()28 VT Hom(Ky, G) & Hom(Ky, H) 73 Zo-7RE b B —[AIfE
ThHhoHEIITEDHTLENTES.

¥1Z Hom #{KHom(T, G) DAE b E—AL, x(G) > 22 51X G ORI EIE L
RNZ LD bhD. BIEfICBWTTARE hE—7 2 ' F 77251 E Hom(T, G) D7k
T RE—EI(GQ)DTFREE 25 Z EIZ oW Tl _7=2, EH 4.1 5 Hom(T, G) D
AE RE—HI(G) D ERE XD EFRNT EbDIS. BICT = K, D& &3
UTOZEPFNCHBN TN D, Zo-ZER X IZXT L, X 25 S" D Lo-[RIZEGEDAFAE
T2EIRENDONn%E X O Ly-$EE VO, indg, (X) THET. Hom(Ksy, K,,) ~g, S™2
(n>1)7hb,

X(G) > indz, (Hom(K,, G)) + 2 (2)

DRANLT 5 [12]. —FH, AOTFTFRIZLLTFOER THRATH S Z &5, Dochtermann-
Schultz [6] IZB W TRENTND ALEDOFR Z,-CW-H{K X I3t L, /77 G T
Hom(Ky, G) ~z, X 72 x(G) = indg, (Hom(Ks, G)) + 2725 L OBFHET 5.

L= CEBLAL LMAA YD 2 LT, Hom(Ky, G)ICELTIE, #0 Zo-7RE h

E—RNERT S L&, AEXQ)UEDERITH/ONLNZ LD D

EH AL OFEAOEE 2, T = K O%EICRNS. e af< 57012, UT
Hom(K»,G) % B(G) £ EL 2 &3 2. ZOFRMIIHE S 7T 7 HERO A4 I E B A4 #7
4%, 777 GDORNAg(G)(girth) &%, GIZHDIAENT-Y A 7 NV DFR/NDEZD
ZEEFO. WEANRRKREWT T 7L, REFTHICIEAR (tree) THD 777, EEXx5HT &
MNTED. KITFIZ2EAARETHD. Lo > T FROEHIL, ZEEN T 770
KB ZMEE TH L 2 L 2R L TN 5.
EHE 4.2 (Erdss 7). EEOEEE m,nlZxt L, ¢(G) > m»ox(G) >n/2bHRT 7
7 GIET D

— TR D. (B2 Walker [19] D 12 Hi% )
R 4.3. 777 GOWAE g(G) 134 LV REWR LI, B(G) X 1IRILD Zy-CW-HEIK
& Zy-"RE FE—FETH 5.

— 5 CHRERIZE L TXLL T OEEUEE SR Y Neo. (2o Tl (XAl E 2R
DEIBREBERAENWTHESTND)
fRE 4.4 (M. [17). GE H%#HRIZZ77 L L, ¢:|B(G)| — |B(H)| % Zo-RIEE &
T5., ZOLEHEWRT TG LTI 7R G — G, f: G — HBFELTRD
HE A Wi 77
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(1) &, : B(G) — B(H) X Zo-"RE F E—RIETH 5.

(2) 3
|B(G)| —— |B(H)|

| H

IB(G")| —=— |B(H)|
1% Z0-"E FE—ZFRWTHHATH 5.

EH 4.1 OFERAOMIE 2R~ 5. GITHEENRILU LD T T 7T, nZfEEORE L
T4, BEA2NOWNEN 4 LV REWVWART T 7 X Tx(X) > n72dbDORFEET
. ZDEE|BX)|IE—KIC Z-CW-HEIK L Zp-RE FE—[ETHDH. G DA
MILULETHD LI GlhEn D SED |B(G)| ~D Zy-FEBIEIET D 2 L Nbh .

T+ RE72rIiZ L, Copn 0B G~DY7 7 7HRERRINGFEST D L) FHIEL,
B(Cory1) mz, S 125 2 L bbhs. Lo T BX)| 55 |B(G)| ~D Zy-AZEE
BRFEIET .

FROELEREH NS ZET, AR Z 7 X 77 7# R . X' — X, [
X' 5 GTho7T, & : B(X") = B(X) M Zo-RE b E—[FMEIZR D S DBEIET S,
RIZX' DREmMDYY =X x1,"%%5z2% (Dochtermann [5]) . ZZ TmiZ
2 EOEET, LTRSS mOED T T 7 OKTHRIIN—T 2T Mx TRLNZS
DTHD. ZOVI) U Z—X'x L, Difiize: X' — X, f: X — GIZEVEY T
THEBND 7 7% H LB<.

ZOHMWERAL O AT, EBE, HIZXEZHS 777 LTEATHD )N
bn<x(X)<x(H)Thd. Lito H OWRITZEMOFRE e —# L L (homotopy
pushout) IZLTWA 2, FEERIZ B(H) ife, : B(X') - B(X) & f. : B(X') - B(G) D
RERE—HLHLTHS. ¢, : B(X') = B(X) 1% Zy-AE b E—FEZ1S, B(G)
& B(H) X Zy-RE bE—[fEL 725 2 L5135,

5. FaEERD T ILEEE & Kronecker ZE &

HIEN CIR R fE RS, VI 7 OFERORERE b —RTE a2 E LW
ootz LimNo T 7 70RO LV EEMREREZFHD7-DI121%, Hom
BIRO LV EEREEZFRDOIVLERNH D, L LU TOERNRT LI, FHEER
D Lop-RE v b & LTOWEITITD T 77 G OtEE %, Tﬂlﬁ,ﬁ%ﬁé‘?b\fﬁ%ﬁ‘é‘é. (ks
WCEEHLELL D)

FHE5.1. G HEIMNLRERLRWT 77T 5. ZOEELUTRKNT D.

(1) B(G) & B(H) 3 Zy-Ft v hELTRETHS L, G HRRMTHS
LR CH B,

(2) B(G) L B(H) &ty hE LTRAMTHEZ L L, Kyx G & Ky x HNFET
b= LIXFRETH 5.

(3) Kox G2 Ky x H= N(G)= N(H) Th5. S5ICG & H stift (#43ik) Th
HERETHE, N(G)=NH) = Ko x G= Ky x HWBRKY IO,
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777 GMmstifft THDHEE, EEOGOHERv,wiZx L, Nw)C Nw)=v=w
MKV NDZ L&D,

FROTHIZEBWT, Ky x GiXG O Kronecker ZE#H& & LT\ 5 [9]. £7°
7T 7DMGEx HEEXRT D, 777G E HIZXL, TOMG x H#%,

V(Gx H)=V(G) x V(H),

E(G x H) ={((v,w), (v",w)) | (v,0) € E(G), (w,w') € E(H)}

WICEVERTDH. ZO “x” 1% Kronecker fE & FEIND Z L8 HD. 7T 7 HERA
p:G— HiZHKv e V(G)IZHL, plnw : N(v) = N(p(v)) BWEHRFITRD L BB L
W, Koy x GDOF 25 Ky x G — GIlItFEIZ 72> Twb. Ziuns Kronecker 8
WEL WS ZHOFTLUTH S,

Kronecker ZEHHEBITLL T O & 5 ITRM PRI e b L Fr>. X 2287 7
735, X ORNEER (involution) & 1%, 77 7HEREES T X - X ThH-o T,
2 =idx 25 bDOEHET. 773F (odd) TH D LITKve V(X)IZHL, virb1(v) &
ESETESMBEOLONRGFEHELRNI EE2W). X EEE 87T 7 b1E, 2
I XDOBATER I L, vb7(0) ~ORIVFRENRND Z L LFRETH
L. SEFBrBG20ND L, X DLAFRANBELNLD, TOERICL DAY X/T
TELZLICT S, Y77 GITkL, G ® Kronecker —H#E Ky x Gloxt LTI,
(Lv) & (2,0) EF5 2 L CHRMEERBERSND. 2 LT 20 ZAEMIC £ 57
X777 GIZ—8T 5. —FTCUTOEENHHMAIZIMONTWS, FilZIX[9] % LK.

WES5.2. X% H/57, r2 XOWHRHEEHETD., ZOLE K, x (X/1)2X
Thb.

COMEEHWD Z L TIROMENREIND. BOFI55IZBWNWT, U TFOm =4,
n=3DEEDOHEZEHIT 5.

fird 5.3 (M. [15]). EED 2 U EOBE mniZxtL, 777 G,H T x(G) = m,
YH)=nhD Ky x G2 Ky x Hig D b ONFET 5.

EHE 5.1 D (2), (3) LA 53IC KV RNBDND.

% 5.4 (M. [15]). [EED 2 L EOEEF mn 2k LT, 777 G,H Tx(G) = m,
X(H)=nTho LT, NG) 2 NH)»B(G)EBH)PEEY LT
R CTHLE D72 b ONGFET D, Flomn N3 ERLG EHITERKTHL LI
WD ENTED.

Lovasz [T ERZ 9 TEA L7 X [12) I2BWT, 77 7065 (G) &t
IR N(Q) DAL & TR T S 20 mE WO iT 2 LT a0, %
54 1XFD XD i R EBITAFIE L 72N E WS T 2R LTS,

Bl 5.5. FORTHIINLTWDE T T7GEHIIm=4, n=3D&XDOMES3DHIT
5. GEHDODECENEZNENA, 37052 LIIfBEIORES. G & H® Kronecker
CTHEWEIIE LIS T T 2RISR D TNRERDTEDIC, ZOFBNEES T, ™
ZUTDOLIICERT D, £ 1 ZAKFEOFICE UBRFRICE S Z OXE5%, »%x
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MEDFUZEA LMKFRIZES Z OB 5/ ETDH. Z0LEn, nldHFRd65HTH
O, O Z/n =G, Z/n 2 HPbND., Lch> THIES2IZED

KQXG:KQX(Z/Tl):Z:KQX(Z/T2>:K2XH

€><><>%> <A
-

DD

T2

A

6. BEMFEREETILEEICDOLNT

ZOHETIE, 7T T7DOEIZET WVIEEEZBEAL, ZINZ-ZEMOE & Quillen [FIfE!
b LEIRARL. ETNVEEEFHARE a7 AT L—v g 7747v~va
v EMEHEN D EFOS DKM G 2 ST E T, w<0#®ﬁﬁ%ﬁt¢%@kbfﬁ
HIND. ETNVEPEAIND EZORE NE—BRLILONERIND. #Hlz
NAZER DB DT T AAEEDOEE, TORE FE—EIZCW-EKE %L L, ﬁﬁﬁ
BEHETIEE, FTE Ny RGHBER T DI ETHELNDEICFEMEIZ/RS.
ZODOEFTIVEN Quillen FUEZ: 51X, ZO OO KRE FE—EIXBEEEICRS.

7'Z 7 O¥AE~D Hom BIARDIGHIE, Hom EKE@L /7 70EE, HARET
DOIT-Z2HDOE L DN SEOND b DE -T2 E 2 5. SEAEMICT 5720, T = Z,,
T =Ky TZy DKy ~DVEAN _ODDHERZ DL VIRTHDOET 5. 2D L X Csorba
(HMEEOB W2 Z-CW-HIE X (12X L, BT 7 G THom(Ky, G) & X M Zy-7RE b
E—[AMEE 2D b DONFIET DI LA L. —HTZ-5% ¢ : |B(G)| — |B(H)|
whzonizbEx, GO H~O7Z 7R f: G — HTf, ~¢:|B(G)| — |B(H)|
DL DONGFIET HMNEND &, ZRUFE—MITITER D i 72, B, F4HTHak
R X 91T, B(GY) 2z, B(G) TH->Th x(Gh) # x(Ga) 25 0 5. Zhid—
FHD G TIEK, YT 7HERBIRH Y, LT |B(Gy)| ~z, |B(G1)| 925 |B(K,)|
D Ly-BAeNH D b DD, Gy TIX K, I21E 7T ZHERBINIFEE LRV E WS Z & T
H5D.

L7z oTT T 7 DB E Zy-ZE OBIXFE TRV, LM LET UVEEZEAT D
L, ZOFRE ME—EIT-EHLTWD., ENDLERICENTZHEROEETH L.

LU Z OFEM & B2 FERICOWTELS. FEKICRLT, KLY —i#KD5HE O Hom
BIE Hom(T,G) \ZeEERT. 777 T R2EE LT L, 777 GIZxLAREY b
Hom(T, G) Z %k S ¥ 5 BEFIXAMARTFIC O EMHEREFIC LR bW (Lo T
Quillen FEFERIFICIZ A H20Y) .« 22 TROBEEZEAT 5.
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nEIAEHELETH. ST 75V (EY) =[n]={0,1,--- ,n}, E(X") = [n] x [n] &
B VT T7OEEGICEYRT. BERNES Sing(T,G) =

L, HEBRBIORMEEBREZBRICERT LI LICL-THLNLbD LTS, &
DOHARMIES Sing(T, G) 242 Hom HER L L5 20L& RN Y L.

FH 6.1 (M. [14)). 777 T, Gicxt LAKARKRE b v —[FMHE

PIFET 5.

— 57 C LR OFEE Hom BIASing(T, G) 1A T2/ 5. K0 —fkic, TIZEED
PER LTS L&, Sing(T,G) ICbRHERRHE SN T-HAERESIZRD. Zok
TR LD, (ROEEITHKREBELDOBENAR S ADGEH L TLEES 272 b D TH
O ERBEY LSS STV E ET)

FE 6.2 (TN, M. [17]). Ltk C, BT

Sing; : G —» SSet®, G+ Sing(T,G)
TABEEEFETHD. 22 TGIEZ T 7D, SSet! 1ZT-HIKESDETH 5.
Ap % Sing, DEREHEE T D, 2O L ZROEEN Y LD,
EH 6.3 (M. [17)). 77 7 OB GIZIZLL T DO X 9 I ET G NAS.

(1) 77 78R [ G — HIX fBRHET D L5 fo - B(G) — B(H) M Zo-75%E k
E—RfETH L L EHFEELE T 5.

(2) 277 A4 T b—v 3 NI Ly HIRIES DA E i K — LT Ag, o Sd®(i) & &>
No77 7HERTSHS.

Z LTI DL ZFEMEREFOX)
(Ak, 0 Sd® Ex® o Singy,) : SSet™ — G
IZ Quillen [AIfECTH 5.
ZOEBIT—MDOT-7 7 7 TIC—Mfbd 5 Z LT TE v, FEEE, BEEEFOXf
(Ap o Sd* Ex* o Sing;) : SSet’ — G
2% Quillen [FMEZ2 51X, (F7) T-77 7 TITROMWERAK Y L7272 < TR B RV,

o HET DIEEDEHSFET XL, 2=y hDOEDHEMRT /T’ — Sing(T, T/T'), 4T’ —
poa ZI-FARE M —FETHD. ZZTa 3T T, v— vy IZEVEEDF
BThHo, p: T — T/TITARRKETHD.

ZOMEIZT = Ky, T =Zy 0 BIERNET 5. ZOMITIZT =17 b b—>20D/1—
FERESTESANG D7 T 7 TCIRAHORICE Y S, L LERLSD 75 7T,
FROWENKY SEOT-7 7 7T ORE L TK, b1 & SAREMIGE Y GENFET
X2V EC YN AN
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