Juobogubgtdootdboodtd

00000 Liyori, Nobuo)D OO OO OODO

1 O0o0oooboooooot
GO0000000000000000000000000

(0no00ooo0oXxo
(02)000ec000a?=e0000000)0

(03)0000 10000000000 ee000000a-1=1
(0400 G-00000000

00000000000 Zz[0Ojob0DOo0 G-000000000000000 Goooo
gogooog

(05)00000000000000000 p00000000000000:
00000 w: 0 — Z00{w)Sieqe, 't € 0/ ~¢}0000000000000
700000000 (0000~:00GO 0000000000000000000)0

000000000 (0,G,w)00-000000000(] = w(z) Yieqq, »* 00 00(05)
000000 Z[0]0000 {w() Yege, t'lr € 0/ ~¢} 0 B(O,G,w)0000000
(0,G,w)00000000000000000

0-00000 (0,G,w)0000ae-b=a000«¢<b000000<0000000
0000000000000000000000000-0000000000

O06) 000 aq,bcoD000{ze0la<z,b<z}0000axb0000

0000000(0,+)0 (01)0(O4)000000000000 (06000000 x00
00000 <. 000000000 ¢,be00000 {ze€0la<,2,b<,2}00000
00 «O0000000000000O00000000 (050000-00000000
00000000000000000000MO

0000000000 G-000000000000000000000000000
(05)0000000000000000000000000000000
000000000000 0-00000(0,G,w)0000000000000000
00



(BHOODOO zO]~ePzooooo.
(B2)0 00000 Trg : Z[0O] — Z[0] O

Trg(z) = > a?
geG
000D0TeD End(z[0)D000Z0)0000000000000 Z[0]0 End(Z[0))
D0D00D00D00TO00 Z0]000000 End(Z[0) D000 ADDA®QO
gooooon
(B3)ac OOOOOx,:0—7Z0O

_ HygeGla? a=a}wla)
XG(CE) - |Ga|

D0000{xda €0/ ~;} 000000 Map(0,Z)0000000B(0,G,w)0000
0000000

2 JOOoooogoogoo

00 0-00000 (0,G,w)000000(1)000000000000000000
00000000(R)000000000000000000000000000G00
000000 GOO000000000000 0000000 GO 00000 GO0
0000000000000000000000000000000000000000
0000000000000000NO000000000O-00000000000
000MO0000000000000000000G-00000000000000
00000000000000000000000000000000MO00000
00000 p00000 w(z)=(Ng(z):2)00000000000000000000
0000000000000000000000000000000000000000
0000000000 B(O,G,w)000000000000000000000000
0000000000000000000000000000000000000000
D0000000000000 BO,Gw) 0000 Z0]00000000000000
oooooo

OO0 OooboobobooGoUobooboooobobobooooboobobooovogoo
OoOooovoOooDooooOp,qL0O0D0O0O0O0ODOOO0ODLOGEOOOOOOOO pgO
goooboobbobbbbbobbbbbbbobobbobgoooooooooooon
Dohbooobogobboobbooobooobboobbooobboobboon
000000000 GONDOMON/MOOOOOG/N,MOOOOOOOOOOOO
N.MOOODOOODoooooobooo

oo dUo0boboobooGUooootbDp-OobobooboooooOo-oboon
O0000000[1]z0 B(O,G,w) 00000000000 OOOGOOOOOOOOO
gobooobooobobooboobuooboobob L, Jooboooboooboo

I+J+4+|[G|Z=BO,G,w)000INJC[1]Z.

2



O000000oooooo-0000000000OoOO0OO00OoOoOoooDOoO(1),Glo
oobooboboboooooobooboboboo GooboboooboooooDoDboDo

00 ¢GO00000000000000000000000GOO000000p-000
00 w(z) = (Ng(z):2) 0000 0-00000 B(O,G,w)00000000000 HO
0000000000 0-00000 (0,4, 0 BO,Gw) 0000000000
00000(B2)00000End(Z[0])0000 ADDO'D G-0000 K;(iel)00O
0000000 A®Q~ Mk, (Q)DDDODD0 ADDDDODDOOOOODOD
00000|Ng(z)],|¢|000000000000000000000|H|=|GI0HOO0
D0000000O0H ~GOO00(Z[0], B(O,G,w), Trg) 00000000000 GO
000000000000000GOO00000000000000000000000
00000-00000000000000000000000

00 00000 GOOOOOO0OO0OO0R, =@y z(H)] 0000000000
00000000000 H,KeO,0elr(H),relr(K)OOO0O0 -7 =0pnk - TknH-
O00000RO00DDDDDOOODODOULDDODDOO Zr(H)|]OOD 1, 0000000
o000 o*O00oo0obo*0b00oOo0O0o0ooboooboOoooOoooooooboon
0o000oodo0oooooooooooood0R 000000 0O0OO0O0OO0OOOO
00O0B(O,G,w)000 ZO]00R, 000000000000 R,OODOD0O0O
00000000000 R 000000 Uyeolr(H) 00000000y € hr(H) OO
O1,00000000xy0 ANKOODODODODOOOooooooo1x0o0o0oooon
0000000000000 HlFO KOoOoOooooooooooooooooooo
oododoooooooodoodoooooooooooogoooooooogon
00000Zz[0Oj00 RRODDOODODDODOODODOODODOOO

D0000GOG-000000000000000000G0000  HOOO H-0000
D000000000000000000 F-00000000000000000000
0000000000000 GOO00000000000000000000000000
D0000000000000000000000000000000000000000
w(z) = (Ny(z) : XNH)ODDOOO (0,H,w)000-00000000000000000G
0000000000000000000000000GO0O00000000000H =G
0000000000000000000000 B(G),Ba(G) (Bu(G), Bo(G), B.(G)) O
00000000

3 Uboouoouoodboogn

GOO00o0oopbooooosSbooooooob Goooooos,oGooooon
oobo Goooooos,oooobogboo Goooooops;ooooopooo @
OO00O0bOoboooboobogo pPO0OD SpO POOODODOOGLOOOOODODODOD
0000000GO0O0000000 S(GHOSp(G)DODDooooooooooooo
000 PODO(Sp,NMI G-00D00D00DD0DDODODODOOOOGOOOO HOOOOS



Ubzudd0OO wyg OO wy O
wy(z) = (Ng(x): 2N H), wy(z)=(Ng(x): Cy(x))

(x€S8)0000000000D00O00O0O0O000000DOOODOODOOOOOO

gooooobooo-oboobobboUoboOobobooooobDoboooDob POOO
0Sp,0000000G-00000000000000000000000OOoOOg (06)
000000000000 0bOOoO0oo0oooD sp*O0obo0opooooonDooo
ooooooboobb -0000oO0ooooo0obobooboboobbO0obobode,y e Sp
gooo

G Q0OOoogo

00000 (r,y020y00000000000000000000&p*0p-0000
0w, 0000000(Sp*G,w,) 00000 P-000000000000000O
S(G)*00SH)DDO00000000000Cy:z+— Cy(x)000000000
0000000000000000000000000000000000000000
000000000000000000000000SOS(G)*00000000000
00000000000000Cy,000000000000000000000000
00000000000000 CeO008p(H)*00 S(G)00 G-0000000000
00B(Sp(H)*, H,wi)0 (G,H)-00 p-O000000000000000000 P-O
000000000000000000000000C,0000 Z[S(H)* 00 Z[S(G))]
00000000000000000B(Sp(H)*, H,wy)00 B(S(G),H,wy)00000
0Dooo0o0o0o000

000 GOO0O00 P-000000000000000000000000000P
000000000000000000 (6,6)-000000000000000000
0000000000000000000(G,G)-00 P-00000000000000
0000000B(G),B(»(G)0000000000000000000000OOOOO
000 (0000000)0000000000000000000000000000
00000000008S0S(G)*0000000000000000000000000
0oo

00 ABOODODO GOOOO00000S(A),S8(B),CAS(B)0D0 CpS(A)00000
000000000000000000000000

x*y:{ (x,y) OO (x,y) € Sp

Oa=C,0p083=CpC,0000000000000 §(A)ODSB)DOD0ODOODOO
O00000000000Cg:S(A) -S(B)0000oOoOoooooooooooooO
RN

00 xyes(A), wves(B)DODDODO

(1)Cy = C4CpCy4, Cp = CC4Cp

(2)a(z * y) = ala(@) * a(y))0 Blu xv) = B(B(u) * B(v))
(3)Ca(8(B)) = a(S(A)) U Cp(S(A)) = B(S(B))

4



Dz,y € Ca(S(B)) B OO0 xx,, vy =cal@xy)JOOOu,v € Cp(S(A)0DODOO
Uk, v =Fuxv)0000000x0,, v = CalCs(x) *4,,, Cay)), un,, v=
C(Calu) %, ,, Ca(v)) 00000000000000000000000

Proposition
(CA(S<B))7 *(A,B)) = (CB(S(A>>7 m(B,A))
(CB(S(A))7 *(B,A)) = (CA(S(B)>7 m(A,B))

000000000000000S8(A)0s8B)000000000000000O0
00000000000A=B=GO000000000S(G)0 S(G)*000000
00D0000000000000000000000000000 (Ce(S(G)),Nee)
0GObLIOOO0O00000000000000 P-0000 Ce(8=(G) € S=(G)
0000000000000000000 (Ce(82(G)),Nee) 0 GO Pb-O0D0OOD
000000000PBG) = Ce(B(G))00000000000000000O00
00000000000000000 B(G)OPOOOOOOOOOOOOOOOO
(Ca(S(G)), *q) = (Ca(S(G)),Nu,) 0000000 “07000000000000
0oooo

00 br(G) =rankPB(G)0000000 |Ca(S=(G))/ ~¢ |D000000~O GO
00000000

00000000000000000000000MB3)00000000 {x.a €
S(G)) ~¢}000000 Map(S(G),Z)0000000B(S(G),G,w)0000000
0000000 S = (xalb))ases@/~e 0 B(S(G),G,w) 0000000000000
00000(G,G)-0000000000000 B(S(G)*,G,w)00000000T =
(X*2(D))aves@~ 000 000000000Mx0000000000000000
00000000000*0000000000000000D = (daslal)apes@)me:
D* = (6a3|Cc(a))apes@jme 0000 T=DUTD*0000D0

4 O000oO0ooooboooboboboboboon

000000000 GoO0O0oOOooOoOO0o00D Lr(G)ODODOO0DO0DODODODOOOOODOO
gogooo

0o
() br(G)=10000000000GO0000000000000

(2)br(G) # 2, 3.
(3)br(G)=40000000G/Z(G)~E(p"): 000000000 ¢0 E(@1)O000

goboboogn

000 S3,7:30£(2%):300000000000000 Qs:3000r(G)=400000



0000br(G)=400000000000000000000b(G)>40000000
0br(G)=50000000000000000000000000G = PSLy(2") (n>2)
00000 PB(G) =spanf{l, E(2"),C(2" —1),C(2"+1),G} 000000b.r(G) =50
000br(G)=500000Z(G)=100000000000000000CA)-000
00000000000000000GO000000000000Z(G)=100000
0000000000000000000000000000000000000000
0ooooo

0 00000p0300000000000GO00b(G)=3+p00000000000
D00000000p000000p*000000000000000000000000
0p?00000000000000000pP0000 HODOO {H} € Ca(S=(@))/ ~¢
000000 p?00000000p+1000000Z(G)0G00000000000
br(G)=3+p0000p=20000br(G)=5000000

000000000 PBG)0000 Ca(S=(G))/) ~e= {Z(G), A1, Ay, ..., Apn, G} O O
D0004A =A(G=j00)0A4 4£4,=2(G)(i#,;00)0000000Z(G) =1
0000000000000000000000 (CA)-000000000000000
000CA)-00000000000000000000000

0o
000 GObLO0OO0D0O000p00000S8(E(E)00D000000000 Z(G) =1
D0000000G~PSLy(2") or 000000000000

00000000000000000000000000000000000 P-O0
000000000000000000000000000000000000000
0000000000000 Cg: Bp(G) — B(G)000D00D00000000000
000000000000000Ce:B(G)—B(G)000000000000000
000000000000000000000 C,00000000000000 150
0000000000000 p,¢0000000000p:¢q000000000000
00000000000000000000000000000000000 FA,...,F,
0000000

000000000000000000000000PO0000000000000
000000000000000000GOO(CN)-00000000000(CN)00
00000000000000000000GOO000000000000000000
(Hooao,
(2)00000000000000000000000000000000000000
0000000
(3)000000



(4)GO002-000 NODODO G/NOOODOODOOODOO

PSL,(p) (p0000O000O00OO0OOODOOODON),
PSLy(2") (n>2), Sz(q),
PSLy(9), PSLy(4), PSLa(9).2s.

ggbobbuoogobobooooobbbooobboboooobbbuooooobo

00 O000000000000000000000O0-000000 S(G)r00
ERERE

S(Z(F(G)))" —cq S(G)r@) = S(G/F(G)) (X = Ca(X)/F(G)).

gobobooogn

0D00000000000000000000000000000 G/FY(G)00000
000000000000000000&8Z(FY(@)*000000000000000
00 G/F(G)0000000000000000000000 G/FY(G)0p00000
0000 SZ(F(G)*00000000000000000000000000000
000000000000000000000000000

o0 (Cq:B,G):— B(G)UODODODOO GUOOOOOOO0O0OODDOODOOOOO
O00000000000D000PSLy(7)OODODODOOO

000000000 PSL(7)DO0O0O0O0ODOO0OO0OO0OO00OO0O0DODOOOOODODODOOO
gbobdbobobuoobuooooboboboboboobobooooooboobon
goboboooboooboooobuobobopbb0obob0bOobDoobobbOobnooD
gbbUp=3000000000O00000O00LObOOOOOLOOObOObLbOObbOOn
000000000004 Communication in Algebra 30, 1679-1691 000000000
O00PSL(7)DDD0O0OO0OO000O0O00OOOO 2-Frobenius0 00000000 O0OOO
gboboOooboO 2-Frobenius 0O OO0OO0OOODOOOOODOOODOOOOODOOODOODOO
gbogobobboobooboobuooboobobboboobon

oo

[1] S. Abe, and N. liyori, A generalization of prime graphs of finite groups. Hokkaido
Math. J. 29 (2000), 391-407.

[2] J. H. Conway et al, Atlas of Finite Groups, Oxford Univ. Press(Cleandon), Lon-
don/New York 1985.

[3] D. Gorenstein, Finite Groups, Harper & Row, New York/ Evanston/London 1968.

[4] N. Liyori, Burnside rings and a characterization of PSLs(7) preprint.

7



[5] S. E. Stonehewer and G. Zacher, , Dualities of groups, Ann. Mat. Pura. Appl., 170
1 (1996) 23-55.

[6] M. Suzuki, Finite groups with nilpotent centralizers, Trans. Amer. Math. Soc.,
99(1961), 425-470.

[7] M. Suzuki, Group Theory I, II. Springer, Berlin-Heidelberg- New York, 1982.



