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1 BE

Ty 7REDEEL—BRL E LT, G. Bshm, F. Nill, K. Szlachényi [2] 1=
SDBEAZINLTRYy 7REE VI bDOVH 5. Zhid, DETEESEA L 7=
HARBEDO—RILICHE>TED, Ldio T, BEREREEMT VY LVE%25
Ty 7TREOREDOE L LTEEHT 2 L8HES.

ARETIE. FEy 7REDH L, BTIC X VRSN, »oERETH 5 &
FRbDICERL, ZORBEFBFICOVTOREIZT).

2 HRYTRE EFREH

H%Z2HE K LORETH-> T, RRBOEE (H,A,¢) 2H2EIRdbDE
T35, CDEEHDBERNRETH 2 LIE, RBRHIUDI L2V,

Afzy) = Al=)Ay), (2.1)
(A®id)(AM) = (A1) DI AL)=18A1))AQ)®1), (22)

e(zyz) = e(xy(1))e(y2)2) = e(@y(2))e(y(1)2)- (2.3)

1ei2L, RWICET 285 A(z) = 2y @ 2(2), (A ®1d)(A(z) = z(1) ®
T(2) ® (3) ZRAVBILLTS. HIREH L, MEE/R S H - H



THoT, BRA
S(z1))z(2) = €s(), z(1)S(z(2)) = et(x), (2.4)
S(z))r@)S(z(3)) = S(z) (2:5)

RPHETOONEETZLE, S %2 HOoONAHEVY, H ZFBRY TRE&ET
HBEV). 2L, er,es HoHIBUTTCEE 2BBERL T 3.

et(x) = e(l(1)x)1(2), es(x) = 1)e(zl(z))- (2.6)

B12.1 X 2ERBELL, F(X) =@, jexKe§ 27T € (z,yec X) %
EEICRHD (#X)?2 XTORY FAVEEL TS, F(X) EMTOHEEICKD,
§ry 7TREc 2 B,

x _ x
ezefu = 63:2 y’wey’ 1.7:(X) - Z ey,
z,yeX
ry x V4 Ty __ Ty
Alef) = e2®ei,  e(e2) =0ay,  S(eZ)=¢el.
zeX

AX>20L %R, A=Y, €0 %Y, &0l =101 TH
505, F(X) ERRBTIEL.
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#1122 GEERBLL, X 2ERE GEALTS. F(G.X) =@, jex DyecKe2(9)

WM OBERICE D, 3FFy 7REUCES.

e;(g)ei (h) = ‘sa:g,zé'yg,w e:(gh)7 (2.7)

Alez(9)) = Y ei(g)®e(g),  e(ef(9)) = bay, (2.8)
zeX

S(e5(9)) = e¥3(97). (2.9)

$123GE2ERBELL, X 2EREGHEELTS. 72,00 X XGXxG —
K*; (z,a,b) — o0,(a,b) ZBHFER

oz(a,b)oz(ab,c)  0za(b,c)os(a,be)
oy(a,b)ay(ab,c) ~ oya(b, c)oy(a, be)

2HBITERETE. ZOLE, F(G,X,0) =D, yex Dyec Kejlg) 1, B
PlEAUCRARBEE L ROBICLD, Hhy 7REUCZ 3.

T P4 _ 0$(g’h) x
ey(9)en(h) = dzg,20ygw oo(0, ) ey (gh).




I ¢ N. Andruskiewitsch & S. Natale [1] i, % 28 double groupoid (=
ERE D groupoid lR) 25555y 7REVEBREINBZ Z L 2R L TWw3. k&
DBNZ, B2 S DFFF vy TREDHIE > T\ B,

FRAE H OEMBE M, N N L. M@ N OEIZEM MQN %
MQ®N :=span{l;ym ® 1(zn|m € M,n € N} (2.10)

TEDS. MAN EHQMRN) > M®N; h® (m®n) — hym® h@gn
DHRIRIZE Y, 2 H-MBE 2 5. Tz, K H-MEED L2tk 4, Mod 1, Z DIFE
LD TV NVE BB EE,/ A TVE)ICkSE. X5, HBBTy 7RED
&R, BRRIUE H-MBEDLE yymod 1, M — M* := Homg(M,K) 2
ED, Uy FRF vy VBIchs. 2L, M* ~D H DR (hf)(m) =
f(S(hym) (meM,fe M* hecH) TED3.

3 F(G,X,0) DFREfIIF

COHITIE, AIEIDIH vy 7REDBIC L, kv 7REWN2REMI 25
ABIEEEZD. £9, FRABMH L,

He = Et(H), Hs = ES(H), (31)

Hmin = span{eA | ¢ € Hi, A € Hs} (3.2)

EEBL. He, Hs 1 H DBIRE, Honin 13 H OB R 2. Hy B3
BRES X LOBSER KX cABETH2 & 2, H 12 X-TARETHB LW
9. HIEIDFRAKEOHIZ, TRT X-EAREIc k> Tw 5.

B13.1 K » X-HRETHB L EIX, H DIL el (z,y € X) THoTH 2.1
DBIRAZ W2 T D OWEEL, Hpin = span{ej |,y € X} &% 5. H 23
F(G,X) £i3 F(G,X,0) DEEIZ, ey =ep(1) EFT L\,

H DEHTT o TH->T, BHRA

Afa) = (a®a)A(1) = A(1)(a® a)
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RWTO0E HOBNTL LS. BRLO2B G(H) & H OFHEICEL
Bick s,

Ry 7REOBELIZEL D, G(H) B—XBZ LIRS T, dimH < 0
THOTH #G(H) <oo THB LIRS .

Bl 3.2 F(X) %2 $210Fky 7RELT B L&,

G(F(X)) = {Z 2o gz

a
zy Y

a; EK* (z € X)}. (3.3)

G(H) & Gmin(H) := HminNG(H) Z IEBEFIRERED  BIREE Grea(H) =
G(H)/Gmin(H) BIEX 5.

H EBVRE, G 2BET3. £/~ G xH - H;(g,0) —» g — a,
0:GxG—GMH) 2BEHLL, UTOFRHEBHEDIL>TwEHDLET 3,

FgltNl,a g—ald H 2»5HE~DREH»ORAEH. (34)

1—a=a, (3.5)
o(g,1)=0(1,9) =1, (3.6)

(g = o(h, k))o(g, hk) = o(g, h)o(gh, k), (3.7)
(g = (h — a))o(g,h) = o(g,h)(gh — a). (3.8)

772U, g,h k 13 G DEBDIT, a I3 H DEBDOITLLE T 3.
DEE HX,KG:=HRQKG BUTHEEIC X WALk 3.
(a®g)(b®h) = a(g — b)o(g,h) @ gh, (3.9)
Ala®g)=(aq)®9)®(a)®g), e(a®g)=c¢(a) (3.10)

FRAM H 1L, Hy & GH) ko k>THENS H OBAZMET 5.
Ha I H OFTFIRAREUZL S,

EE 3.3 By TRE H IE Hy = H AL, E5IC Hypin BRAK
LLTHMTHE LI RbDET S, ZDLE, LROEHZALTER
—: Gred(H) X Hmin = Hmin, 0: Grea(H) X Grea(H) = G(Hmin) 3E X
h, {Wry 7RELLT

H = Hmin o KG‘Ped(H)
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&%,

% 3.4 LEEDEETE LI H IF X-EREKTH2ETS. DL E, B
G :=Gred(H) D X ~DEERABEED, By 7REE LT

H F(G, X, 0).

4 BBOTVVIE

HERERMZT Y VBOBEBELH L LT, Ostrik [12] I &k hBAI /-8B
W (FYYNV)BEVLSIbDONH L. HREEG OBBECG,CCORY VY7«
v FZER D(G), D(G) DIRIUR D¥(G) 2 ¥, % DEWKIT (¥) & v
TREDORBEOE I, BANEICR2. Tk, BANEL F(G, X,0)
EDBRIZOWTHEBICTAT 3.

—RIZ, CEZTYYNVEEL,M 2K C-IBEE T 5. (M 1272 0LHBHE
BT, fFH) BBEF CxM-MickbhdHrEion3) 2oL s, BF
(LETOMIEE) 2R ET 58 Endc(M) BEL D, BEOARKICLD
TYIYNWVEIZS.

G ZHRE, w: GxGxG - C* ZIEESULE N 3-aF L 7L E L, Vecd
G IRKDREMT S NABBRRTERR Y FVEROB LT 3. Vecd i,
7YYV (A®B)e =P, A ®By LA w(a,b,c)id: (A ® By) ®C,
Ar @By ®@Ce) ITEDF vy LBk B,

H%GDWABEL, v: Hx H - C* % dp = wlgxuxy ZH-TER
LT 5L E, K Vect-MFt My, WEBEIN, Lo TkATF VY LVE

C(G, H,w,¥) := Endvecy (Mg,y)
VEES. C(G, H,w, ) (L FERT >V IVE) % BERE LT85,
E D avA 7 VRERLREA, C(G, H,w,¢) ¥, BEK LI ERIcX hBEA
SNLRAERT PANY FADLTT oY VBICRETH 3 (ST [8] 21).
X=H\G¢tlL,&zxzecX, abecGizxtl

w(tgat;}, tyq, b)
W(tsatzd  toably gy, toab)w(ts, @, D)W (tzatza , trab, t7)

oz(a,b) =
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EBL. EEL, Srze X TN, t, € G REDRRK, Thbb, t,G=2
ZHREITILET S.

TE 4.1 C(G, H,w,v) 37 Y NVEE LT, HERRAE F(G, X, 0)-MEED
B FEEICR 5.

J. M. Mombelli & Natale [10] %, Andruskiewitsch & Natale D§+H v 7
KRB L O—HicH L, 206 DXRFADEIHRNETHS L 2R L T
5. LEROBEIZ, ZOBROBHLBEATHS.

5 a1 27J)LoBREEL

Z 0TI, § 2.3 DERBRORBERICEIT 5 8 (MAAIPEDET 32 70X
SR a7 =AREROHEL L) 2, b 2BREH 2.2 DREDGEICRE T
EBTLRBIALLV. G, X, 0 BRI23 LU LTS, c=3,  cxcoyey €
F(X),geGIENL,cxg= Ez,yexcmyeﬁ(g) € F(G,X,0) EBK. X
%, 0,h € G IR o(g,h) =, ox Zber € F(X) LB, o(—,—) i
G(F(X)) iz b2 G ED2-ay L 7 nviciz 3.

#HE 5.1 K 3REBAGTH2LETE. ZDLE, 2-aY 470 7 LERE
n>1% F(G,X,0) = F(G,X,T) D

(9, h)" =1 (Vg,h € Q) (6.1)
EnBEIHICEBLBTES.

BT, o=71 & B#06 LEOHEORGEZRZLTBdDETS. Z
DEE, G(F(X)) DERBYE A, & F(G,X)< DERBIR G, 18

Aa = (G(g, h’) |g7h € G>7 (52)

G, ={axgla€A,, g€G} (5.3)

WEhEED,

l1— A, — G, —— G 51 (5.4)
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EHEDTBRINIC S, 727, a)=axl,m(axg)=g £T5. G, ldn iz
&0 X ERT 255, BRE F(G,, X) BEBINS. £ F(G,, X)-IEE
M T&H o THEHRR

(0(g,h) @ 1g,)m = (1xx) % (0(g,h) x 1g))m (Yg,h € G,¥Ym € M)

ZALTOSDDLEDLRTEEZ M ET5. M BE F(Go, X)-IEED 4§
.F(G,,X)MOd DEFT I NVEIZR B,

EE 5.2 £ F(G, X,0)-MBEOEIZ LD M L5~V VB E L CRHIE.

6 FHHHEABORIR

COMIDEER, B K BEREE C THBLTE. M 2 X-EARK F =
F(G,X) DEMBEL TS, M IIHPEBE LT
M= P M, M?=e&M (6.1)
T,yeX
LT B, L ef i=eZ(1) T3 Eh M 2 MBEL LCOBEASRE
M= P M@Q), M@Q):= P M (6.2)
Qe(XxX)/A(G) (z,y)eQ
b0, 1L, AG) ={(9,9)|9 € G} £¥ 3. BEEEERICH (X x
X)/AG) DITLEZA—EZILERE, 53 (6.2) 2A—EZILDREMES. ¥
T, M=MQ)THBLEEMIBFHQEFOIEVI. AX) € (XxX)/AG)
ERNAA—ETIL LMY, Z2NDADA—EI L EFEREA—EIILE LA
z € X ITHL, G, i={g€glzg =z} L, Q€ (X x X)/AG),
w=(z,y) € QIINL, Gy = G,y =G, NGy EBL. E CG,-MEE V izxt
LI,(V)=CG®&cq, V I

ey (9)(9' ®ca., V) = b4 (uw)ge 99’ ®ca., V

L&D EF-MBECLS. ZONBICKY, £ CGL-MMEBEDE cg_Mod L&
QD F-MBEOE rMod(Q) 1ZFEICR 3.
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WNEL—-EZVERICS D F-M#ED2E rMod(A(X)) X, xMod D
BTV VEICED, cg,Mod T VY NVEE LCEEIRRS. LdioT
FERAA - N ERIZ S OMBBELERONRLE LS.

Kosaki-Munemasa-Yamagami [7] &, FIZEXR7 b oS ¥ POz A
TRZRL .

EE 6.1 & z,y,2 € X, CGy - B U, CGy,-MBE VITHL,

Iz, (U)®I(y,5 (V) = @I(z,tz) (((U ® tV)|Gz,,,,¢,)G”") ,
teT

7B L, T & Gy = ,er GoytGy, 2B7F G, DWMILE LTS, ¥z,
Gm’y,z = Ga; mG'y nGz & L, (_)Icz,y,tz’ (__)Gz,tz Li%ﬂ?hﬂﬂﬁo)*ﬂm, %
WERTHDET 3.

Iy (U) 13 CG-IBEL LT3, FHUMBIMZ S 2005, ZOEHEIE, < v
¥—DF VY NVREBPOBERICHEH Z LBHXRS.

7T JAORZIRX - VaTF—REE
XHR [11] i2fR>T Ng & Schauenburg i pivotal %7 >~ YV VB C D&t

RMIZNL, 78R=2Y R+ v a7— (FS) FERLWEIEINIZ R H T —HD
FER v,(M) (r=1,2,3,...) RERL /z. FSAERIZ,

ve(M & N) = vy (M) + vy (N)

2L, HIZFATEORKICLS. C BWERE G DBEERADOEDGZE, FS
FERIZ, G DIREEINK

Rg(a) =#{g€G|g"=a} (a€G) (7.1)

LEERERLSHS. Thbb {L;) REM CC-MBORERL TS L E, B
R
&la) = 3 vr(Li) Tre,(a) (7.2)
DR LD, F(G, X)-bﬂﬁ%%ﬂ?;l,&f, CORREREENT 2 LITES.
H%GOHENELL X =H\G tT5. 5 x)mod I pivotal %27 >V
WVETHY, LEVoTZDERNR M KL, v, (M) 3EX 3.
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BE 71 K r,ye X & CGuy-MBEV ITHL,

1
(V)= 35— 5 Trvle),
#Ga.y 9€G(z,y;r)

7L Gz, y;r) ={g€ Glzg =y, xg" = z}.
EE728heH, r>0,y=>b0HecX IZHNL,

#{g €bH|g" = h}

_ ) Zi vl@ay (V) Trvi(h) - (wh =) (7.3)

0 (yh #y).

RELz=HeX tL, {V;} REbE CC,, MBEORERLT 5.

8 XIFREE

—RIZERBE G L G=HK, HNK = {1} 33 =3HIB# H K < G
XL, HRXITT Ay 7R CKICH BEHRI N, 20REOBIZEERN
B %. S. Montgomery 72513, G 23 n RNHH 6, TH = 6,4,
K ={((1,2,...,n)) Dk Fic, CK§CH DHMMBE S WL, K AMINEE M
I LT vp(M) =1 2R L7 (XA [5]). crycgmod DRH Y Iz, 23 LR
fETH % £, xymod ZEETHIT, —BD r >0 KN L v, (M) 2FHET
BIEDHRE. TZTX B n A {1,2,...,7} THD. F(S,,X) DiE
I3 CEYCH &Y dHFp Tz L ik, KINEEDE comod (g, x) = Veck
%3 comoderycy LD bEMITH L Z LIcFRBH B EEI NS,

G = 6n D X ~DIEAIZ, 7: E—DDFENAA—E IV Q= (n—1,7)A(G)
/b, Gr=H = Gpy, Gomiys = Gn2 TH5. Y, 2H 4 X n DY
VIRBORBEL, & X €Y, KHL, MET 58 CS,-M#EE V()
LT%. A€ Yo, 0 €Yo KHL, ZRENLD) = Inmn (V)
L(a) = Ig=15(V(a)) EBWFIE, {L(\)|X € Yo1} iZNABM £(G, X)-
MBEORERILD, {L(a)|a € Yo} 3B Q DK F(G, X)-IBEDRE

RiCrB. A€Y 1,0, Y, o T3 EE ROBEH (7~ Y VRO R
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A) B3 a0,
[LOVLB) = [LOULN] = > Y NIGLML, (81
YEYn—2 aEA™
LEZ@B)] = Y Y NIJLeN+ Y, DY NGO
VEYn_1vEV™ YEYn—2 (€a—,meB™,

ey~

(8.2)
2EL, V@IV = S, N1V &L, A~ & X S fz—kw
TTCELY VY HBOEELT 5.

E: BRKEILERRE, 8IKRWT, e, xymod ICHET 3 HIEFRD
ET772RDT V3.

EHE 8.1 B o€ Yy o KNL, FBNARMEE L(a) D7RRZYR YT —
FERIZ
w(l@)= Y w(V(ls.-.,)

2<s<n; sjr

TEL5h3. 2EL, n(V(a)les,) =dimV(a) £F 5.

ZOREERD»S, BT, NHEED 1 OBBOBEICET 2 ROBHRAL2E S
EBTES.
- 1)
0= > E—HR%"-"(”' (8.3)
1<s<n; s|r )
% 8.2 &, LK R’Gn ca—#{ge(n-1,n)6,_1|g" = a} &, Gn_2
DHBHRBOEERICES. ¥z,
Rs (@)= Y Indg"*(Rs,_,)(a) (8.4)
2<s<n; s|r

%83 KBr>0Lbe6,\6,-1 ITHL,

#{gebSn1|g"=1}= - 31 Sn_s(1)- (8.5)

(n—
2<s<n; s|r

9 [FE=AEE

Z DfiClE, Lu-Yan-Zhu [9) i2 & 3, & v 7% CKYCH LOIE¥E=fAH#
BOPEERDEMY, F(G,X) KOV THEI IO L 2ENT 3.
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HEZBRAMK, RYR-cHOH LT3, ZOLE, (H,RY,R-) b=
BBMRM(E 7212, RE DI H ORZAEE) Th 5 LIk, KBRD IO &
203,

RTA()=R*, AR =R", 9.1)
R™RY=A(1), RTR™ = (A°P)(1), (9.2)
RYA(@)R™ = A®(a) (a €H), (9.3)
(A®id)(R*) = RRY, (d®A)(RT) = RERY,. (9.4)

BZEHODEKRLTZLE REVPBIRELETHZEIZ, RE M b®c
(b,c € B) DABRBED—RBEETH B L2V,

G Z2EIRE, HZ2ZOHo#, X = H\G, 2o = He X 7%, %
Test: X - GRERETE. RBRDIOLE M (s,¢) 1 (G H) D
matched pair of sections TH 5 L \»9.

208(z) = @ = ot (), 9.5)

s(zg) " s(yg) = g7 's(2)'s(y)g, t(zg) " t(yg) = g t(z) Mt(y)g, (9.6)
s(z)t(y) = t(y)s(z), (9.7)

s(zo) =1 = t(zo). (9.8)

CDLEX Bzxy=zs(y) =yt(z) Ik D, BIck 3.

#fE 9.1 (s,t) % (G, H) ® matched pair of sections &£ L, ¢: X x X — CX
Z,&z,y,2€ X, he HIZHNL

clz *y, z) = c(z, 2)c(y, 2), (9.9)
c(z,y * 2) = c(z, y)c(z, 2), (9.10)
c(zh,yh) = c(z,y) (9.11)

2T EBRETS. COLE FG,X) I}

Riioi= ) clexzlyxz) el(s(2) 7 s(@)) ® e2(t(2) " t(y)),
z,y,2€X

Rope= D elyxzhaxz) ! el(s(2) " s(y)) ® e (t(2) '8(x))
x,y,26€X

&b, BMEATFRARBUC L 5.
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EE 9.2 F(G,X) DEK {eZ(g)} BT 3 EXE=ABED L&,
{'Rf’t’l | (s,t) ix (G, H) ® matched pair of sections}

TEAo6N%.
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