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Abstract

Let I' be a connected graph, G < Aufl', and I' be G -edge-transitive but not (G,Z) -arc-transi-
tive. Based on the research of graphs with odd order and twice prime valency, this paper focuses on
the quasiprimitive non-2-arc-transitive case. By investigating the quasiprimitive action of almost
simple groups G on V' ,we provide a characterization of odd prime power order graphs with twice
prime valency that are non-2-arc-transitive. The research shows that the structures of such graphs
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are rather special. They are either complete graphs K, or K,,, or isomorphic to a graph of order

27 and valency 10. This conclusion further enriches the classification results of graphs with special
valency and transitivity in graph theory, and provides an important reference for subsequent re-
lated research.
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MZERRAE@EE . T RN E S E RS @ E . BATHV,E, A5 RRT T4, ERMIR
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MR R, BT e AR P H AR D¢ 1 BEVS FVRE IR o) U 3 () R B AN 7V ARSI R L5 R R -
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RS SHRES G AT, 82 FEANE5 0 N B % i ) B e he it 1 OB HE . AT IR —se
R A, R R SHEA S FE LR IR
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512 2.3[18] & G RAFCHAR, H<G HWLE|G:H|=p", Hdp AR, WFIIEBZ — AL

(1) G=4, HH=4,,, n=p";

2) G=PSL,(q). |G:H|=(q" —1)/(q—1)=p", d NEH

(3) G=PSL,(11) H. H = 43;

4) G=M,, RH=M,545G=M, HH=M,,;

(5) G=PSU,(2) HH=Z}:4;, p"=27.
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S 2.6[20] B|V|=n,G RV EVA3 MILBEHRRE Xael , G, MPUIEKEZN|A|=1, A=k,
|A|=1 W +ktn, 1+1fn, WGTEV LA,

X 5] EOg AR 2 PR B R IO SRR AL VAT, AR SAE E T IE R
AR BE RO 2R, RE MG (S8 St 4 T 0 A S

3. EH 1.1 AYIERH
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Figure 1. Schlifli graph
[& 1. Schiifli &

KT BN AERAE Vb 2R, I T =K, AT NlEERE, BT T A
(G,2)-iMEB ], KUk N1E V EARE 3%, Wi E 4 g 1 2.3 hig(1)~4), TATLKIEA
N=PSL, (1) BLr|=11; B4 N=PSL,(q) B[V|=(q"-1)(q-1)=p" . Frbd HEHL

% N=PSL,(11), [V|=11, Mkl T =K, s FIRA TR D5% N = PSL, (¢) » pk=|V|=(qd—l)/(q—l)o
JeRST=K . 8T I0EEECN

2r=p*=1=(g' -1) (g-1)-1=(¢" -q) /(g-1)=q-(¢"" 1) /(g-1)

HEREE M d NER, TRA (d,q)=(2,4)8(d,q)=(3,2), MG r=283. # (d.q)=(2.4),
WL AT N = PSLy (4), [V]|=5. SRMA&THHE A&, B N7E 7V 1R 3tk iy, 5407 E. Bt
(d.q)=(3,2), Mpitr=3, |V|=7, MIEHT=K,.
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