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3, k = 0);

() I'=rl.= U Crn1, Chnt = Cpna
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EE1 IE-NEWRE. 289, T ELRLSME. G2 T i—1H R,
HGRAWTFR (1, ala? =1=a""", a® =a™" "), n >3 N I & G- Hkih 24 Y
I [ AMT T3’z —

(1) F%2n72K1,1 (7123),

2) F%pkcpn—l—k p#2, 1<k<n—-2,p=2,n>4, 1<k<n-3;p=2,n=

PPEG ik (0< k<n—1);
k

RKTH MK FREFR RECEI RSN (7). TS HA WL EEG .

511 (1) I'2—1E, G<Auw(I') H I ZG-#-1%5&0, WV Z2EWA
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X IE & [6] YT HE 2.2,
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M M- B EHOE 15 p.
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5 1 (2), m<p X m|G|, X m=15 p.
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Bl1 FHETSE-AARHEGRANT (2, a|a? =1 =a" ,a® =a"*"7),
n>3, HBEE G- i1 - Fidny, X2 G- & - F3#K.

(1) I'=2"2Kyq,n>3, Hf

V(D)= {1,227}, B(D) = {{i.g} | i=j+2""2 (mod 2" ")}
(2) I'=pFCpur v, HHh
V(I) = {172’“.727171}, E(I') = {{i,j} | i=j+p" (mod p"il)}.
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E(Ch) = {{m.}m=1+1+(i— 1)p" % (mod p" 1)}, i=1,2,---,p.

p>2, n>38H p=2, n=4.
(4) T=2pfCpur,p>2, 1<k<n—-1EHp=2 1<k<n-—2 HH

V(F) = {ai,j | 1= 172u"'7p; j: 1727"'717"_1};
— — k—1 n—2 n—1
BE(I) ={{ax+1,m,ar+1,} | l=m+p" (14 Ap""7) (mod p" "),
A:O71aup_17 m, l:1727"'7pn_1}'
(5) I'=2""'Ky,, Jf
V(I)={ai; |i=1,2 j=1,2,---,2""'},
E(I) = {{a1j,a2,5} | 1 =1,2,---,2""'}.
it A T8 E AR G A AT o Ml .

(Da=(1,2,---,2""1), i" =1+ (i —1)(14+2"2),i=1,2,---,2"!
(2)a=(1,2,---,p" 1), i =i(1+p"2), i=1,2,---,p" !
B)a=(1,2,---,p" 1), i =1+ (G- 1)1 +p"2), i=1,2,---,p" !
(4) a = (a171a172 s al)pna)(ag’lag’g s G/z)pn—l s (ap71ap)2 . ap)pn—l),
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_ _ —1
m_1327"'7pul_172>"'>pn .
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T _
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r

p
(1) T=U L=2ph Ky s, 0<k<n—1, H
i=1
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>Jn237
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Fl' gpkKl)pnfl—k,
E(F’L) = {{aiyjl’bidé} } jl EjQ (HlOd pk) jl = 1727"'7pk; j2 = 1’27'.'7])“*1} :

P
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=1

Fi = prpnilfk’ V(F) = {aivjl’bjé ‘ jl = 1727"'7pk; j2 = 1527"'7pn71}5
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(i=1,2,---,p).
(3) I'' 2 Ky pn, HH
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E(F) = {{alabld}h = 172a"'ap; J: 172a"'7pn71} .
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3H W26 AR SRR OCF BERY B B BE A9 16 R R 538 i 18 (1) 335

A1 =r, Wi =r+G—-1)1+p"2),i=1,2,---,p" L. X

(L4p 2 —1

P
=14+ (r—1)
pn—2

+ (@ =11 +p 2P =i
M r =1 (mod p"~2).

B, iR WABRYEMY r—1+ (- 1)p" 2 =0 (mod p" 1), XFMR i F1 j 2
x MARZ A, M i=j (mod p).

B {15} € BE(D), 5 (A p} € B(I), (1 <A p<s). TR E() = {1,530

MF s =1 (modp). 4 j & W—ARIE, W {L s} = {Gs+i—1} (s+j—1)7 =
A=D1 +p"?) = +s—1 (mod p"7 ), W, s+j-18&zH—PAIEHE
1¢f€G{j,s+j—1}=H\Wﬁp"=|E(F)I<|G\=p",ii%~/l\%lﬁ. B, s#1 (modp).

AREwEsE, B o R o BRODERRE s =2, XFE Cpnr = 1,2,---p" ' R
rfy— Na:)%f P LHE, B {k k+1} € E(I), Hdt bk =1,2,---,p"" (mod p"1). &
Cly=12"20 () M Oy =, X HE

E(F) :{{k7k+ 1}$1 | k= 1327"'apn_1 (HlOd pn_l)' 1= 1,27"'7]7}

={{m. 0} [ m =114 (= 1)p" (mod p"~Y). i =1,2,+-,p}

P
UG

i=1

r
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XIERF 1 FHEE (3).

B 2 V(D) A p A (o) BLIE.

H5IHE 2, T H (o) PUERFRE, HIL, V(D) =pla) =p", H Ga=1(a € V(D).
HF [E(D)|[p" #1 |[E(D)| > $p™, Bk |[B(T)| = p™ 8 |E(I)] = 2",

O R E) =p™, W r i@ FIENE. Xt I 2—8 W i1 I &G i- %3
M, Broh I BT A B R EFERE. Bk {u,v} & T B—548, Wb I § G- & - FEER, 718
beGHEBuW =v. & b=p"F M1<k<n-1 ﬁﬁﬁﬁuﬂ@@%CPn%:uub---ub‘b‘fl,
I T2 phCrpnr. T p" * >3, Tl p>2,1<k<n—-18p=21<k<n-2 XERE
Bl ().

) mE (B =2 Wp=2H r 2—FEENE, B, I=2"'K., XIEZH4
1A (5).
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G- i - £ ny, {HTEG - BBy, BEAY T RS T 2 PRz —.

BT R G-i- RN, HEAR G- A - fFde, Bl mIlE L m, VD) AW
A G- BlLiE. ﬁlﬂﬂiﬁl@?'ﬁl, V(D) 8D G- BESH 18 p D (o)- BLE. XH V(D) 7TRE
F2HHp+ 148 2p 4 () BLIE.

A {ar,bia} & T #—%3, W E(I) = {{a11,b1, 5 Di=0,1,-p—1} F B
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R {ar, b} @, 0 B(D) 7K
p—1
E(I) = | Bui(a)-
1=0

FRESIE LA, arq Mo MM TFARK G- B, HIL, 78 o B AHENTE R E o 7
B, aiy F b AL T ARG ER. XFE, 2 o IITEMTEREBRHR (01,1012 aq ),
(0<k<n-—1), b1 FrEMIEIHRERRA (br,1br2- by pn1).

BT 1 V(D) & 2p 4 () B 4

a=(a1,1a1,2 - ay pr)(az1a22- - agpr) - (ap1ap2 - ap )
(b171b172 .. 'b17p7171)(b271b212 cee b21pn71) cee (bp)lbpg cee bp)pnfl)

Moafy = a1, bF) = biyra, (0 = 1,2,---,p (mod p)). W af,, = aip1,14G—1)4pm2)s
b7, = bis114Ga—1)(14pn-2)- FH 1 =1,2,---,p" (mod p*); jo = 1,2,---,p" ! (mod pm ).
BT JEH By BRMA T HFE, T

i—1_t
E(I) =Epi-1(q) = {{al,lubl,l}w “lt=0, 17"'717"_1}
= {{aivhbi,l}at | t= Oa 17' ' 'apnil o 1}
= {{a/i,l+t7bi,1+t} | t= 07 1u e 7pn71 - 1}7 1= 1327' D

XA {aij,, bij,} € E(I) <= j1 = j2 (mod pF).
/?“\ Aij = {ai7j}7 Bij = {bi,jabi,j+pkabi,j+2pk7"'7bi,j+(p"*1*k—1)pk}7 1= 1327"'ap7 .7 =
1,2, ,pF, W Iy; = (Aij UBij, Aij x Bij) 2 I FE, H I = Ky poa-n. B,

p* P
Fi = U Fij = pkan—l—k, I' = U Fi = pk+1K17pn—1—k.
j=1 i=1

XIEZ] 2 g (1).

18/ 2 V(I') B p+14 (a)- BB, UL o B BRI BEAIE 31 7 4.

(D) a = (ar1a12- - aype)(az1a22 - agpr) - (apaap2 -+ appe)(br1bra - b1 pn-1), (0 <
k<n—1), Hd {ar 1,012, a1 0, ap1,ap2,- -, appr } —N G- ¥13E, {b11,b12,---,
bypn—1} BH—A G- HiiE

2 afy =ai11, b, =bi,. i=1,2,---,p (mod p). BT |z] =p M a® = at " X pE

x

— X —
@i jy = Gt 114G -1)(A+pm2)s Vg = D1t (a—1)(14pm2))

1= 1727"'7p (mOd p)7 jl = 1727"'ap (mOd pk)a j? = 1727"'ap (mOd pnil)'
by"

Lz =OL14(r=1) (1497 =2)+(r= D) (1497 =2)2 4 (r= D) (Lp" =27~ (2 = 1) (1497 2)7

= bl»jz'

n

=b oy
1 (r—1) S (o 1) (14p7 —2)P

1
(1+p™ 2P -1

1+(r—1
( ) pn—2

+ (j2 — 1)1+ p" )P = jo(modp™ ).
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i (] ) =0 (mod p), 3 p > 1 FFLAr =1 (mod p"2). Rk, 4 I 2 Erogo
%%&E/‘J r E/‘J%E: s = 0713"'ap_ 1. ﬁﬁ a‘f,sl = Q1+4s,15 bfjl = b111+( 1)(1+p" 722)5 1- EE:F
r =1 (mod p"~?), fr A

(1 _|_pn72)s _ 1

1+(r—1
( ) pn—2

=1+ s(r —1)(mod p™1).
X
E(FS) = {{al,la bl,l}zsat | t= 17 2; e 7pn71} = {{al+s717 b1,1+s(rfl)}at | t= 17 23 e 7pn71}
- {{a/1+5,1+t7 b1,1+t+s('r71)} | t= 17 23 T 7pn_1} ) s = 07 1u L, Pp— 1.

i
{as41.41,01.5,} € BE(Is) <= j1 + s(r — 1) = j2 (mod p*).

é\ ASJ = {a5+1;j}’ BSJ = {bl,jJrS(T*l)? bl,jJrs(rfl)erku T 7b17j+s(r71)+(p"*1*k71)pk}a s =

0117 1 J = 1 2 : k (mOd pk) J\IJ Fs_] = ( s,jUBs,juAs,j X Bs,j) 7~El"3 Fs E/‘J%@H

FSJ—Klpnlk [Eﬂ-t F—UFSJ—pKlpnlk
Hﬂﬂ:XTﬂ:'EE; E/J S%Bﬁ Bsg —Bljvﬁjfu

p—1 ZD -

~ k
UFSJ‘:KPJD"*I*’“ F:UU e Ay
s=0 7j=1s=0

XIEEH] 2 Ry (2).
(H) a = (a171a1)2 e alﬁpk)(blel)g e bl)pn—l)(bglbgg N 'b27pn—1) tee (bp,lbp,2 N 'b17pn71),
(0<k<n-2).

/Q"\ ail = Aai,r, bil = bi+1,1- (Z = 17 27 Ry % (mOd p)) ﬁ#
x . X _
a1 j, = 014 (i—1)(14pn-2)0  bijy = bit1,14(a—1)(14p7-2)-

Herj1=1,2,---,p" (mod p*); j2 =1,2,---,p""" (mod p"~'); i=1,2,---,p (mod p).

5 (1) K00, ATLAER] I 2 pP K e, SR k>0, X201 2 R (1) 5 0<k<n-3
RGO R k=0, W I = Ky pn. XIERH] 2 FHIE (3).

8% 3 V(I') AFA (o) PLIE. £

a = (a171a1)2 cee al)pk)(bl)lbl)g cee blﬁpnfl), (0 S k S n — 1), a‘il = ai,r, bgf)l = bl,s

m
af ; = a1, io1y1apn-2),  1=1,2,--+,p" (mod p").
bgf)j =01 sy (j—1)(14pn-2), J=1,2,--- ! (mod p"fl).
TR
afi = q, A (=) B2 (i 1) (14 =2)p” b =b, A (=) L (1) (1 2)7
= =



338 2 5 B ¥ 5 % # 25 &

[ I
n—2\p _
1+ (- 1)% + (i — 1)1+ p"?)P =i (mod pk),
n—2\p _
1+ (s— 1)% + (G —-1)A+p" )P =34 (mod p" ).

TFREH r=1(mod p* 1), s=1 (mod p"~2), r = s (mod p*F~1).
D Iy W By BRI I #97E, W

> (a) (a)
E(F)\) :{al,la bl,l} = {a171+(r_1) (1+P:7;22)>‘71 ) b171+(5_1) (1+p:n122)>‘71 }

— _ n—1
_{{a171+(r—1)7“”,33“+t’ b171+(s—1)7““3;§53“+t} } E=0Lp" = 1}
:{{01,1+(r—1)/\+t7 b1 14 (s—1)A+t ) ’ t=0,1,---,p" ' = 1}.
iz*—%— {alﬁi,blyj} S E(F)\) <1+ (S — T‘))\ E] (mod pk).
/?“\ A = {al,i}a B\ = {bl,i-l-(s—r)/\-i-pkv bl,i+(s—r)>\+2pk7 o 'abl,i-l—(s—r)/\-i-(p"*l*k—l)pk}7 1=

1727"'upk; )\5071,,]?—1 (mOdp)ﬂEn FiX:(AiUBikaAi XBi)x)'
ﬂn% r=Ss (mOd pk), )ﬂ'JXﬂ‘?E%E]’J A ﬁ FM = FiO = Kl)pn—l—k. ;‘lz*—%—

p* p*
r=Jria=JTw=p"K i
=1 i=1

XIEZH 2 FHE (4).
WMEr £ s (mod pF), M 1 <k <n—1, H¥ FEEH M £ 2, B Bix, B, = 0,
Bi)\ = Bif(sfr)j,)\Jrja ﬁt’j )‘7 j = Ou 17' Y 2 1 (HlOd p) iZﬁé

p—1 p—1 p—1 p—1
L= ((UAreo)UCU Ba)e (U Aisoni) x (U Ba)) = Ky,
j=0 AE=0 j=0 A=0
p—1 p—1
U Li(s—ryn = U I3 = Kp pr—s
p=0 n=0

Wi T = }ZLj_Jl Ty pP Ky e KIESRH) 2 AT (2) 76 0 < k< n— 2 BRAOTRL.
1R (5) RO 2 S (4) 7 p = 2.k = n— 1 BREOTE L.

2 £ X W

| ®UIRE. ARBSI (ETH). bt Blaediimat, 1999.

] Wielandt H. Finite Permutation Group. New York: Academic Preess, 1964.

| Harary F. Graph Theory. Addiso-Wesley, Reading, Mass, 1969.

] Biggs N. Algebraic Graph Theory. Combridge Tracts in Math. London: Combridge Univ. Press,
1974.



3H B2 AR SRR BER REBCRE O BE R 16 R 23 i 1A (T) 339

[5] Ivanov A A. Distance-transitive representation of the symmetric group. J. Combin Theory, ser. B,
1986, 41: 255-274.

[6] Sander R S. Graphs on which a dihedral group acts edge-tansitively. Discrete Mathmatics, 1993,
118: 225-318.

[7] Robinson J S. A Couse in the Theory of Group. New York: Spring-Verlag, 1982, 136-137.

[8] Yap H P. Some Topics in Graph Theory. London Math. Suc. Lecture Note, Series 108. London:
Combridge Univ. Press, 1986, 90 .

[9] Dixon John D, Mortimer Brian. Permutation Group. New York: Springer-Verlag, 1997, 10.

GRAPHS ON WHICH A GROUP OF PRIME POWER ORDER

WITH A CYCLIC MAXIMAL SUBGROUP ACTS
EDGE-TRANSITIVELY (I)

Chen Shangdi
(College of Science, Civil Aviation University of China , Tiangin, 300300)

Abstract Let I' be a finite simple undirected graph with no isolated vertices , G is a
subgroup of Aut(I"). The graph I' is said to be G-edge transitive if G is transitive on the set of
edges of I'. We obtain a complete classification of G—edge transitive graphs , which G is a group
of prime-power order with a cyclic maximal subgroup. This extend Sander’s conclusion. In this
paper, we only consider the case that G is isomorphic to group (x, a | P =1= apnfl, a® =
al*?" ) n > 3. Then I is G—edge-transitive if and only if I is one of following graphs

(1) = 2"72K111 (n > 3),

(2) ngkcpn—l—k p#2,1<k<n—-2,p=2,n>4, 1<k<n-3;p=2,n=
3, k=0);

~
I

F* = Cinfla CZ

~ .
p pr—1 = Cpnfla

I

i=1

)

) I'2p"Chuv (p>2,1<k<n-1;p=21<k<n-2)
) I karlKl’pn—lfk (O <k<n- 1);
)

)

I

I = pka)pnfl—k (0 <k<n- 1);
FgKLpn;
8) I =p"K) yu-1-r (0<k<n-—1).

Key words Graph, automorphism group, edge-transitive.



