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EREF S £RY—3K Hopf AL

RRT, B, D FHle, Lo
(R K2 B2 RE, TTJ5 FEI@E 226007)

WE: AW T BSAE Se L 920IK Hopf ACKLMHIE 8. FIFI G0, 57 1 REK) P RFEAR
(K173 R GE AN 73Uk Hopf ARECZ RIIER R, 3G TR Se MURFIEFRAN S (K E [FFIHE Aut(Se) Z IR
. NTIRIE L Tt Se BSEAS73 e IO AN [ R4 K T 47 234X Hopf AL

X #A:  Hopf I Fi; 705

MR(2010) EEH2S: 16T05; 16T15; 16W10; 16W20 FESES: 01533
MHERFRIRED: A XEHS: 0255-7797(2018)05-0921-12
1 55

R P, ZAIE A Hopf AQHURFRANE 5 103, 2RI, I4ER, IRZHFEKITU
AP i R AR S A 02, 45 SR 2 WY A 5 A T A Hopf AQH 15 BRAITHE STk
[6-7] Hth fEF B T A T B AR Hopf AR

B G, kG RAHIR k ER— MHACEL, W) Hopf XUEEWE jEME S T ERNE
W5 Neer (@) Miza e, ZH K(G) 2 G A AILHEs, mpf

u: K(G) — G,u(C) € K(G), Zyc) = {9 € Glgu(C) = u(C)g},vC € K(G). (1.1)

Miz, o) Bk kZy o) 15 581 2002 4, H %% % Cibils M Rosso 5| N\ T Hopf %7l FllfE
f) o3 181 a4 ) FH 5 1l 493 Hopf BN AT RE . 2008 4F, ik HF &#EREA 7 S, (Lh
n # 61) e TN B RS0, HIk AT DU H — it Hopf A% MO, B4t FAE5€ &8 S,
AT A4 e ) Hopf AAEWE ? AR SCARAEIX T THI S 2L 4R 1T .

2011 &, Andruskiewitsch, Fantino, Grana PA 2 Vendramin #ff 70 H % FREE L )G PR 4E 1%
& Hopf AREGHS T LI, BXTFSTRREE So, H 1 —7i Hopf AARHS & TR 4EfG 1. Frbl
FRATE R 1 — T Hopf AREHRE TC PR 4E 1.

AR AR b Evbie, 3R Bk BRI char(k) # 2. BT, 242, Hopf £
BEEAAEIR b il 5 Hopf ARECH XFIMEE S ILSCHR [12].

2 EEed S MFHERRM BRI Z BRI X R

HT AR 2R Se 2 BB, # Ss FALEMA G R A MR HACY e 1A M
A IE 5. NI BAR 5] 2.
“Yks B ER: 2017-04-01 Y EER: 2017-10-18
EeWHE: ExARBEESED (11401323); FIEKER D (13230098).
EHBEN: REn (1971-), Lo, IR, fl2EZ, EEM T H: %
BIREE: FERH.
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33 2.1 19 % S5 A 6 NIEE IS 141K B B BURIOEE, Aut(Ss) & S K11
FIBE, T Aut(Se) = Inn(Se) < 6 >, JLrh 6 Jy 2 Wrob E AR, R Aut(Sg) & 1440 By
B, R Se 0 FIHEER—A 2 I BEND L ELRL

HITBE Sg ATHTQ = {(12), (13), (14), (15), (16)} 2ERL, 4 ¢ S5 — Se f&—MHST, 5 X

¢((12)) = (12)(36)(45), ¢((13)) = (16)(24)(35), $((14)) = (13)(25)(46),
¢((15)) = (15)(26)(34), $((16)) = (14)(23)(56).

AT LABRAIE ¢ 2 LT Ss MI—M4hE R

%o = (12345) , i, & o HIFH Ss WA B RN, IR g € S, € Xy : Ss — Se,
in(g) =0go . & 6 =i,¢, W & &2 MrAhE AR, HIEALIT 458,

T 2.2 FE h e Sg, EX

Z.g : SG - SGvig(h) = ghg_l;ég : 56 - 56759<h) = g5(h)g_l = igo’d)(h)a

Ml Aut(Ss) = {iglg € Ss} U {8,]g € Ss}.

EOG) BT Q= {(12),(13),(14), (15), (16)} AT LAAE R E A Sg, ATl iy, 8, R EE X
& Q LA,

(i) i, v

6((12)) = (23)(46)(15),0((13)) = (26)(35)(41),6((14)) = (24)(31)(56),
5((15)) = (21)(36)(45), 5((16)) = (25)(34)(16).
H C1,Cs,Cs5, Cy, Cs5,Cs, Cr, Cs, Co, Cho, Cr1 Fow Se MARILHEZE, 737 (1), (12), (123),

(1234), (12345), (123456), (12)(34), (12)(345), (12)(3456), (12)(34)(56), (123)(456) 1F Jyix L&
JHERMRETC. HHE Se MILHIR SRAEFRII SR, 53k 1 18-,

#1
ERITES C, Cy C3 Cy Cs Cg C; Cs Cy Cip Cn

Bhmame B o # @ &% @B O &# @& O #F M #F M
LR 1 15 40 90 144 120 45 120 90 15 40
FEERR x1 11 1 1 1 1 11 1 1
FEIERR x2 3 2 1 0 -1 1 o0 -1 - 1
FREFR 3 3 0 -1 -1 0o 1 o0 1 3 0
Biffbrxs 10 2 1 0 0 1 2 -1 0 -2 1
FEEFF x5 5 1 -1 -1 0 0o 1 1 -1 -3 2
Fiffbrxe 16 0 -2 0 1 O 0 0 0 0 2
FFIERR X7 5 -1 -1 1 0 0 1 -1 -1 3 2
Biffbrys 10 -2 1 0 0 -1 -2 1 0 2 1
FEEFT Yo 3 0 1 -1 0o 1 0 1 -3 0
FEIEAR X 10 3 2 -1 0 1 1 0 -1 1 1
FEERR 11 -1 1 -1 1 -1 1 -1 1 - 1
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EHE 2.3 B S A 6 NICE FIVEWAE, iy, 0, WHEE 2.2 TR, 1T S = (X1, X2r -, X11}s
/H\:EP X1y X255 X11 ﬁui% 1 EPﬁﬁﬁZE )H\”Xﬂ-ﬂ:'fi%:: g c SG, ﬁ

ing = Xjaj = ]-7 27 T 7117X15g = Xl?XQ(Sg = X77X46g = X8,
X55g = X105 X75g = X27X85g = X47X105g = X5-

E BHEH, TR g€ Se, B xjig = Xj5J = 1,2, , 11, x18, = xa. FIHAEH)S
16 MR AR

it Q = {(12),(13),(14), (15), (16)}. L& h € Q, T B R R EF 0K KM Pk
(IFr, B R A xady(h) = xa(gd(R)g™1) = xud(h) = =2, xs(h) = —2. FrLA
Xa0g = Xxs- KU, 735 X80, = Xa5 X204 = X735 X704 = X2; X505 = X105 X100 = Xs-

B, AN R—E, ik

Y11, 1<a<by,
X0, b <a<bi+by,
Xo,  bi+by<a<by+by+bs,
3 4
X8> 2 bi<a< b,
Zjl l§1
X7, bi <a S z bi’
=1 e
X65 Zbl<agzb“
. i = (2.1)
X = |
b17b2’ ,bl() XS? Z bz < a S Z bl’
ljl Z§1
X47 Zbl<a§2b77
zzl "31
X35 Zbl<agzb“
i=1 i=1
9 10
X2, 2 bi<as< b,
li)l i=1
X17 Z b" < a,
i=1

K a 2 MNIEEEL by, by, -+, bio RARFAEELL
3 S LAY R Hopf KL+

w N RRHBRRES, BT,

EE 31 WG =S BB, m EAARE N XRBRABES, r 2 G MWXT
ot = 1,2, 11 B3, Q = (G,r) #&X%F M1 Hopf #;la). a0 Te, = m > 0,7, =
0,4 = 2,3, , 11, AR kQ° HAFHME) 7 Ik Hopt REULH kQ°(aX=),s € N,
HABIGARER 51 + 255 + 53 4 250 + 255 + 56 + 59 < m [FAEFOREEUR A E . 1D

_ _ ) _ ) _ ) _ ) _ ) .
Ti = Q)Y = Auoy,a2) % = as),as)pPi = Gae),aap @ = Aas),as)p Vi = Yae),ae) T

1,2, - ,m. WFE (kQ1, o) L/ kG - BAER R

(12) -z, = v, (13) - @ = 2;, (14) - x; = p;, (15) - x; = q;, (16) - x; = vy;
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fE& t=2,3,4,5,6,

yi - (12)

(12) - yi = a, (13) Yi = aE123) (123)a (14) -y = CLE?24),(124)7

(15) - y; = (125) (125) (16) - y; = (126) (126)°

(12) - z; = (132) (132 (13) - 2 = @i, (14) - 2 = aﬁ)34)7(134)’

(15) - z; = (135) (135)> (16) - z; = E?BES) (136)

(12) -pi = (142) (142)° (13) - pi = E1)43) (143)° (14) - pi = @i,

(15) -pi = (145) (145> (16) - p; = E1)46) (146)>

(12) - q; = (152) (152)> (13) ¢ = 51)53) (153)> (14) - q; = GE?54),(154)7
(15) - ¢; = @i, (16) - q; = aEl)56),(156);

(12) - v; = El)GQ) (162)> ,(13) vy = ag)63),(163)7 (14) - v; = a(§64),(164)’
(15) - vi = a5, 165) (16) - v; = ;.

3
(%) .
3a(1t) (1t)’ s1 << ;si,
2a(l) i8'<i<i3.
(1¢),(1¢)° i >~ i
i=1 i=1
No 4 3 X ,
(11, (1t) SNsi<i< > s B 1<i<sy,
i=1 i=1
5 6
0’ Z s < 1 < Z Si,
(2) Zzl lil . 10
a(zu),(u)v Sosi<i <Y s HY s <i<m,
=1 i=1 i=1
2}, s < < 28:
A11),(18)° 2 8 <1 S,
(i e T
3a(13) (11> ; 8 <1< ; 54,
—3a}) s1<i< 23: s
(1)(1)> 1 & i
3 4
“2a)q)y s <i<Ys
i=1 i=1
4 5 ‘
_agzl))() dosi<i<yos B 1<i<s,
1=1 i=1
5 6
07 Z s; <1< Z Si,
(Z) Zzl 1?1
Ay s <i< s YZS <i<m,
(%) 1?1 . 7’§
2a)qy LS << s
1=1 i=1
8 10
SCLE;) (1)) lei<igzlsi_
\ = i—
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IR t = 3,4,5,6,

yi - (1t) =

fF&E t=2,4,5,6,

zi - (1t) =

~3al}, (1t2)(12)>

(4)
_2a(1t2)(1t2)

(4)
A1) (142

0,

(4)
A (142)(1t2)
(4)
20149) (142)

(4)
30119 (112)>

(2)
—3ag)();

0
—2a(3)(1);

(i)
Ay

0,

(i)
A1)y
(2)
2a)) 1)

(2)
3ag)ys

(i)
—3a z1153)(1t3)

(1)
2“(11‘,3)(1&,)7

(1)
A 133)(143)>

0,

(@)

A(143)(1¢3)°

(1)
2033 (143)>

(1)
3a(1t3)(1t3)’

=1

7 10
Zsi<i§ZsiEJZZsi<i§m,

i=1 =l i=1
Zsi<z<25“
s o
ZSi<i§Z$i,
i=1 i=1
3
s1 <1<y s,
3 =ty
Yosi<i< )y s,
i=1 i=1
4 5 ]
dosi<i< Yy s H1<i<sy,
i=1 i=1
5 6
s <i< Y si,
i=1 i=1
6 7
Yosi<i< Y s jZZs <i<m,
=1 =1
7 8

(]
®
A
IA
(e
»

@
Il
-

™
»
AN
IA
Ms
o

81<7;§ZS¢,

3

Z Si
i=1

4

> Si
=1

5

> Si
i=1

6

> Si
=1

7

> Si
i=1

8

> Si
i=1

i=1
4
<7;§ZS7;,
i=1
5 ~,
<i< s 1 <i< sy,
i—1
s
<Z.§ZS’L'7
i=1
7 10
<i§ZsiEJZZsi<i§m,
i=1
<Z<ZS“

10
<1 S Z Si,
=1
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(@) o
=341y (1) s1 <1< Z; Si,
@ 3 T
—Qa(l)( 1y i;si <1< ;si,
(z) 4 . 5 N .
A1y (1) ;Si<lS;8iEZ1§Z§817
5 6
pz(14) 0) Zsi<i§28i7
0 s ! 10
ayays ;si<z<;szj€;sz<z<m
(0 i<
2a1) 1y lzzlsl <z§i=215i,
@ 8 10
3a) 1y Z; 8 <i < 1_231 5;.
ffEt=2,3,5,6,
3
3a(1t4) (1t4)> 51 <1< ;8“

bi- (175) =

g - (15) =

(2)
=20 (144 (114)

( )
AG 114y (1t4)

0,

a(zlt4)(1t4)’

(1)
2a(1t4)(1t4)7

3“(1t4)(1t4)7

(%)
—3a 11)(1

a'?
Ay

(i)
205y

(@)
34

[
»
N
IN
NIES
&

~.
Il
_

>
A
IA
i
>
=
.
IA
IA
&

e
»
A\
IN
Mo
&

=1 =1
7
Yosi<i<Ys jZZs <i<m,
=1 =1 =1
7 8
Yosi<i< )y s,
=1 =1

™
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A
IA
NS
»

@
Il
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fE% t = 2,3,4,6,
) 3
3a(1f5) (1t5)° 81 <1< 21 Si,
1=
3
(1) .
2a(1t5)(1t5)7 Z:l 8 <1< Z:l Si,
1 S
(i) . ‘ _
~AA(135)(1t5) ;81' <1< Z:lsi B 1<i< s,
zg 15
(i) - , Z . 30 ,
A (1t5)(1¢5)° ;31' <1< ;Si 57 ;si <i<m,
(i) Z e -
2a(1t5)(1t5) ; 5 <1< ; Siy
zg ‘ lfg
3a(1t5) (1t5) ; 8 <1< ;Si,
. 3
3“(1><1>’ s1 <1< Z_le
(i) 3 R
“200ay LS <SS
0 4 ER _
aQay s <iS Vs 1<i<s,
5 6
vi- (16) = 0, Ssi<i<d s
i=1 i=1
O d L b ,
aday  Ls<iSys Ry s<i<m,
(i) L 8
20011y, ;5 <is Z Si,
8 . T
3 (1)(1) ;Si <1 Sizzlsi.
B t = 2,3,4,5,
(i) 3
=30 136 (116)> s1 <1< Z:l S,
(i 3 T
20’(1t6)(1t6)7 ; 5i <1< i:zfgh
(i) 1 5 ‘
—AA(146)(1t6) Z:lsi <1< ;31‘ BHo1<i< sy,

V; (1t) =

0,

(]

»

A

IA
el
>

i=1 i=1
6 7 10
<i< DS LY s <i<m,
i=1 i=1

(2)
@ (1t6)(1t6)° Zl S

7 8
(2)
20(146)(116) ; 8 <1 < ;s,,
3a(; i < i < i
A (1t6)(1t6)> 2 ;<1< 2 S
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W B REEG IR ., =m > 0,1, =0,i=23,-- 11 58, Q = (G,r) &xt
JREff) Hopf &1 W i1 SCHk [5]) 74 =(Qu)” = {al% | i = 1,2,--- ,m}. EZ 2,y e G,z £y,
[ Y(Q1)" 7%/5\' CBR Zuy) = G,(A;’ ={x1, X2, ", X11}- TEE 5= (851,89, -+ ,510) € N0,
VXD = Xa BT 7 =m > 01 = 0,i = 2,3, 11, il xo = {x?) € G |
1 <i<m} 759%3‘ r HTA R AR 28 B R 4, fid ARSC. X THHEE s, 1 € N9
Xs Zxi BHANE s =1 8 sy, =ly,50 = l7,85 = l3,54 = l3, 55 = l10, 56 = lg, 57 = l2, 55 = lu,

S9 = lg, 810 = 5.

b, MR s =1, B . =y, ABH x. = xo. T HABEE, BT

Xs = {Xll,"%thXlO,"'7X107X9a"‘7X97X87"‘7X87X7a"‘aX77X67"'7X6;
S1 S2 s3 S4 S5 56
X557 3 X5 Xyttt s Xy X3 5 X3, X255 X2y X1y ' 7T s XL )
~~ ~~
St S8 S9 S10 m—ils
i=1
Xt = {Xll;"')Xll)XlO;"'7X107X97"'7X9)X87"'7X87X77"'7X77X67”'7X61
I ?; ls Iy ls le
X557 X5, X, X4, X3, X3, X2, X2 X1 s X
l7 Ig lo lio m_i(:)li

i=1

HEM 23, f£8 g € G,x1d0y = x1,Xx20; = X7, X405 = X5, X503 = X10, X703 = X2,
X85g = X47X105g = X5, H

(i) 6,: G — G B—REFH.

(i) & o, 8 € G, B 5(aB) = 6(a)d(B).

EEWS v K(G) — G,

u(Ch) = (1), u(C2) = (12),u(C3) = (123),u(Cys) = (1234),
u(Cs) = (12345), u(Cs) = (123456), u(Cr) = (12)(34), u(Cs) = (123)(45),
u(Cy) = (1234)(56), u(Cro) = (12)(34)(56), u(C11) = (123)(456).

1% C; € K(G),g € G, f#1LTK h,, € G {13
5g(hclu(Ci)h;i1) =u(0,(C;)),i =1,2,---,11.
HL b, A
= (1),he, =i (07 g71(156432)0), h,, =i (0~ g~ 1(2463)0),
hc4 N0 g7 (15462)0), he, =i (07 g7 ), he, =17 (07 g7 (245)(63)0),
he, =i (07971 (264)(35)0), hy, =i ‘(07 g 1 (26354)0), b, =i ‘(o7 g™ (2453)0),
hoy =1 (07 g7 (13)0), he,, =i (07 g7 (26)0).

(iii) (£3 C € K(G), FA1EXES fo, : Lo, (r) — Is, oy (r) 153

3 3
fcl(l,"' 781,81+1,"' 81+82,(Z ,ZS@(ZS/L‘)—F].,“' ,ZSZ‘,
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4 5 5 6 6
( 51)+17 72817(ZSZ)+17 "7zsia(zsz)+la 72517(282)+17 )
18:1 . =1 19:1 . =1 110:1 . 1=1 =1
Zsza(zsz>+1a azsia(zsi)+1a azsla(zsz)+1a 7m)
i=1 i=1 . i=1 ; i=1 , i=1 , l—17 ;
= (17 7l17(zl1)+17 7Zl27(zll)+l7 7Zl27(zll)+l7 72127
=1 =1 =1 =1 =1 =1
9 6 3
(ZZ)+1 lea Zl)+1 7Zli7l1+17"'7ll+l2a(zli)+17"'a
21:1 8 5 10 -
ZZH(Z Zl“ Zz 772117(le)+177m)7
1=1 =1 =1 1=1 =1

fCi :IC( )—)L; (C)(T),Z—2,37... ,

. foq foq (@ i
i € Lo, (). X450 (0 (B k) = xi70 80(h) = X (B).

C1

WX, = x

EBJH: {Xs|s € N0V ZkT r MEARFMMFTAMRSC, 1Z4E & FEEUE 15 T A%
$1+ 282 + 834 254 + 255 + 56 + s9 < m HARFUREBURKI N BT E BIHFAE char(k) # 2,
A kG - BRIZ AN, gk [5] ME FE 2.2, BRI AR kQ° IS FIRI 43 Hopf 1L
BEEH kQ(aXs), s € N1 . i s € N0, NfaifHdC i, i

Ti= “E?),(l)’ Yi = agll)fz),(lz)’ %= aﬁé)y(lg),pi = “5311),(14)’ 4= agzl)so,(ls)’ Vi = aﬁ?ﬁ),(w),
i=1,2,--- ,m. HI3CHR [5] M50 (2.2), B3] (kQ1, o) EHIIA kG - BAEH. IEEE.

it 3.2 % kQ°(aX:),s € N @B 3.1 TR, W kQ°(aX:) I F Hopf fR%L

GlkQq; ax] H1 (12),(13), (14), (15), (16), 24, Yi, 2is i @i Vs, 0 = 1,2, m A8, EBKR R

j'\j 3
—3y;, s1<i< Y s,

i=1
3 4
_23/1‘7 Zsi <Z§ Zsiv
i=1 i=1
4 5 ‘
—yi, o8 <i< yos B 1<i< s,
i§1 ’L'?l
2 (12) = 0, ZSi<i§ZS¢,
I T
Yi Yos<i< Y s HY s <i<m,
i=1 i=1 i=1
7 ) 8
Yis Zsi<2§zsi7
i=1 i=1
8 10
Yis Ssi<i <Y s,
1=1 i=1
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(
—3z;, s1 <1< Z Si,
. =1 A
—2z;, dosi<i <Y s,
i=1 i=1
—Zi, Stsi<i <Y s B 1<i< sy,
i=1 i=1
z; - (13) = 0, dosi<i <Y s,
=1 ’L?I
Fis Y8 <i<ys; j251<l<m
=1 1§1 i=1
Zis ZSi<i§ZS“
i=1 i=1
8 ) 10
Ziy s <i <Y s,
i=1 i=1
3
=3pi,  s1<i< ) s
1=1
3 4
_2p17 Z S < 7 S Z Si,
i=1 igl
—Pi, 28i<i§25iﬂi1§i§sl,
=1 1;?1
.’Ez(14): O, ZS7<ZS Si,
5 =7t . 10
pis 2o si <i< YosiEY s <i<m,
=1 z§1 i=1
i=1 i=1
8 10
3pi7 Z S < ) S Z Si,
=1 i=1
3
_3q17 51 <1< Z Si,
3 =1 4
_2%7 Zsi <Z§ Zsiv
i=1 i=1
4 5 ‘
¢, Ys<i<) s B 1<i<s,
i=1 i=1
5 6
.’131(15): 07 281<Z§ZS“
lgl 1;1
i, Zsz< Sz jzzsz<z<m,
7,?1 zg
QQM zsi<2§28i7
i=1 i=1
8 ) 10
3q27 Zsi<ZSZSZ
=1
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3
—3v;, s1 <1<y s,
=1
3 4
—21}1', ZSZ<’LS Zsi,
=1 i=1

4 5
—v, oo s<i<ys B 1<i<s,
=1 i

i=1
5 6

.TZ(].G) = 0, ZSi<i§ZSi,
i=1 i=1

6 7 10
v, S <i <> s B s <i<m,
i=1 i=1 i=1

7 8
2Ui7 ZSi<iSZSi,
i=1 i=1
8 10
3v;, Yosi<i< ) s,
i=1 i=1
Ty Ty =252, 1 <4, 5 <m.

Z5 (13) =DPi- (14) =4q;- (15) = U; - (16) =Y (12)

3
—3x;, s1<i< ) s,
=
3
*2])1‘, Z S < ) S Z Siy
i=1 i=1
4 5 i
— T, S <i< s Bl <i < sy,
i=1 i=1
5 6
= O, Z S; <1 S Z Siy
i=1 i=1
6 7 10 ‘
i, Ssi<i <Y s Y s <i<m,
i=1 i=1 i=1
7 8
21‘1" ZSi<iSZSi,
i=1 i=1
8 10
3x;, ZSZ‘<7:SZSZ‘.
i=1 i=1

SHAREEE N A1) = (1t) ® (1), e((1t)) = 1,S((1t)) = (1t),t = 2,3,4,5,6,
Aw) =) @w+w® (1),e(w) =0,5(w) = —w, T8 w =24, y;, 25, pi, ¢, vy, M

C) @ 0 W
Ti = A,y Yi = Ga2),(12) % = Aag), 13 Pi = G
_ @ N0 .
% = A(15),15) Vi = A(16),(16) * = 1,2,---,m.

iE HSCHR [15] TP RBRARBINSRIE G R, 2R, A A I BT KA.

& F X M
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A CLASS OF HOPF ALGEBRAS ON PERMUTATION GROUP S;

WU Mei-yun, TANG Qiu-lin, LUO Xiu-hua, JIANG Hui-ling
(School of Science, Nantong University, Nantong 226007, Chma)

Abstract: In this paper, we study the construction of a class of graded Hopf algebras

on Sg, where Sg is a permutation group. With the help of quiver, we establish a correlation
between the ramification system of a group with characters and graded Hopf algebras, and give
the relation between the characters and automorphisms of Sg. Then we work out the structures of
the non-isomorphic graded Hopf algebras when the ramification data r of Ss is given.
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