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Abstract

In 1938, R. Fruchet proved that for any given abstract group, there is a graph of it as an automor-
phism group. Since then, this area, which is about using the groups to study the graphs, opened the
curtain. However, extensive research in this area began in 1960, especially in the last 30 years,
where a number of important tasks were done. In this paper, we study a branch of graph theory
that is, Cayley graph and its decision, especially the arc transitive graph. Firstly, by studying the
properties of graph and the exchange of group, we get the main theorem of this paper. Secondly,
according to the definition of the normal arc transitive graph and the pushing process of the main
conclusion, a judgment condition of the normal arc transitive graph is given.
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1. 5]

AT FC R A A R, A IRFDEE R R & R b, LT T, B4k,
JREES SNV, EL, AL o # o eSym(VI), HVa,peVD, fif}

{a,ﬁ} ceEls {a”,ﬂ”} e ET,

W o AT K—NEFRK. T2 E RTINS s 8Emm— 8, BOVET Nag Ry
B, GHON AU . B8 AUt <Sym(VT) . # Autl fEFIZET MV, ED, AC bR 4&i8 M, 5 5IFRT Ny
mALIB R b LB R, #HFEG <A, HGYET WV, EL, AT _LMERRAEEEN,
W AFRT G-t . G-IAfeiBl. G-IMLidIEl. Boh, BCBR[1]H: B IFMHE Auth £ T #9i4E
FRAEEEM, WAV, T RIMERE, SN, Auth /£ T 54 FR LN, HAT—veVD /£ Autl
T AR E TR (AUT), BV FJOUR T (v) Bt feidi . hikghie, /R is B e, ok
T Cayley gL B L 4= 1 %8

BG A, SEGH - MATRATIEEES, EXET: AEVI=6, HERKN X yeVT,
X5y RAEMLEM Y yxteS, BT ZGIIKT S ¥ Cayley &, iCfET =Cay(G,S). F4th4ax
iHE Y, B

RELL WGREE, X=GC:Aut(G)<Sym(G), M R LI:

1) #T 2 G I X-iafki% Cayley [, W T 2INAEbE .

2) A G R, M & X-IMEEE; 3 G ARAcHidt, W Aur>X -2,

B, T =Cay(G,S) B FIME Autl A IEM TR S G A, HAEVE ERIEUR, WD
NG IIER Cayley . MMl Al 45 N1 S .

ik 12 T =Cay(G,S) 2 G L X-IEMILf4i% Cayley &, % Inn(G) < X,, W T ZjlfLiHk.

2. mEHEIR

N TAEMASC T @B, IR A 2 LT ) A RN 51 L. 1556, S\ Orbital BIFRAH G Al
WG NQ EREEESAE, WG kT QxQ EREH, XAERIENUE, B1: Vo, feQxQ,
{(@.8) |96} =(a.p)"» #HNG 11 Orbital. -1 Orbital A HFF7E—A eI {f Orbital A”,
A =(Ba) . HEA=A", WFANAXEI Orbital. HAUA"J9/” L Orbital. ¥ ARG TEQ FHI—
/> Orbital, EXET: VI =Q, ARIIE, FARET A AXRE Orbital B, i0/E Orbg (A) o« B2
A, # ANEXHER, W Orbg (A) LRI . RZIFK. 5%, Orbg (A)UOrbg (A") AEFIE, FrAS
X Orbital &, i@ ity Orbg (AUA") -

ik
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A8 2.1, LT =0rbg (A), T =0rbg(A"). Ml:

1) G<Aul', T NG WiMEILA K.

2) THGHIMEEH I M A=A".

3) Orbg (AUA™) MG fyiduthiss el .

4) Orbg (AUA") A2 G ML 2 HAL S A= A"

UERH:

1) AAC=A, FILLA® =A, WA G<AUT . XA=(a,p)°, #(a, B) TL G HITENEIT [
EE %K, T NG LS A A K.

2) th DFI: T NG HIMEEA K. LT AEREZHHZE A=A, PrehT G Kok E = H
MHA=A"

3) W A=(ap)° WA AUA =Orbg (AUA"), FiLhOrbg (AUA") ikttt {{a®, B }|g e Gl .
(@B}’ ={a®,p°) . Wi Orb, (AUA") 9 G it bl

4) FAA=A", FILLASNA =g, DIk Orb (AUA") A G HIIEIEBIE . R ZIFA,

R 2.2. T AKE, G<Autl <Sym(VI)FEVE LALs, R h =2 o .

1) AT N G-iMEEE, T JyEXE Orbital K.

2) A& TN G-ifLigl, T ) (¥ Orbital K.

WERA: 1) % (o, B)e AL, W AN =(a,)° =A HGFEVE Ef—/ Orbital, AT =0rbg(A). XK
Ty G-iMEIBIE, WA=A", BI: AFIA"HE 8. Kk Orbg (A) 55 Orbg (A™) BN L FIE, #
Orbg (A)UOrbg (A") AEFIE, Bl: T VI L% E #Rf G 11—~ FHE Orbital .

2) BFIAT A G-tk e, HGYEVE LRALEN, WG, 7ET (o) ERATMIE, WA=A", W4
Orbg (AUA™) LRI, FrLAT AV L ififkid BiaE G 1A X Orbital K.

HIK, NHILA =T Cayley K 5] H,

BIH 23 WGE R, HX:=G:Aut(G)<Sym(G). # T =Cay(G,S) & X-itfkil&l, 0T & -
JALIHEEE X /£ S LA R A Orbital A, A, , FHH A=A

WEH: HISCHER[2]PTH, o ix—x™, Wxe X J& X BIERE Orbital 2 F % H Orbital ) FIFMLS . #
2R 1IEE.

31 # 2.4. WG A, HX=G:Aut(G)<Sym(G), I'=Cay(G,S) X-fki, % IxeX,,
—dses, s =", W2 X-9EisAE.

UEB: fET =Cay(G,S)*, VvabeS,

a~b<obaleS<Is'eS,b=sa

Bk, T =Cay(G,S) it — &Iy AL R A (a,5a), Hrfra,s'eS o T & X-UfkidE, 3y e X ,
£ {Ls} ={asa} . Wi (1s) =(as)5(s,1) =(asa). # B, (s1)” :(5‘1,1)§y =(1s)’ =(a,s'a)
H(Ls)? =(1s?) =(s.1) =(a,sa), HxdyeX , #T & X-Jifkibp.

5[# 25 % X =G:Aut(G)<Sym(G), HGEQ LRIEMM. # ==& X f)—4 Orbital, W= Ny
X-J L3k, HE=Cay(G,S), HFS=9",geG.

V. FGEQ FRENR, WAEEQ=G. XHEL=(ab)' =(ab)’ * =(Lba?)", AL
£(1)=(ba*)" . Xba'teG, MME(1)=S=g", geG.

3. ZEIERYIERA
A 1R AT AR, ASTA M AR S B E B AIE W .



EHE 11 R 1) BONT £ XL, ma 2.2 %1, T2 K Orbital . AU NS
X Orbital, b ¥ 55" /& X fxHE Orbital. WRX=%", EBéEE'nEZl%& [ X-9MLiEE . IER R
£#35 . #V0,0,€G, AL=(g,,0,)" - FM G eX, MAT=(10,07)" =(La,g7) - #Vgex(l),
W (Lg)eAS < 3xe X, i (1,9) = (10,0, )X<:>1 1, JFH g =(g,9," )X M4 xe X, ge(gzgl*l)xl
FTLAZ (1) = (0,0,%)" - LB X, = (G Aut(G)), B.G SLIERIAN. FVL X, = Aut(G ) M () = (g,0:)
FUERATAT 4 X = Cay(G,S), 3hs =(g,0,")""”, #i3I7 2.3 1, =" =Cay(G,S7). XA
vgeG, oV =G—>G,g—>g*. N

fEXH, a~beobates

bt () =blaz(ab) <[ (b'a) | es

S EYF, a%~b%,

Hrz, ZaBFEINERM, Wz, e Aut(G). Tkl o & X — 2 RS . P, oeAutl .
4Y=(X,0)<Sym(G) . HvxeX . V(ap) cAr, MxeSym(G) [(ap) | =(a.p)" c AT (%
yxe X ). Fibh(AN) = (a, B)% =(a. )" = AT . #—254, Y <Aul HoeY, <Y . vg'ex'(1). XM
H(L9)e A & Ie X, (1,g'):(1,glg;1)x<:>1=1XEg’=(glg;f)x, A x e X, » g’e(glgz’l)Xl . P

2 (0)=(0,0,")" =(0,0,")" =57 H AT =(0,,0,) =(20,0,")" =(L0.6,")" - T4 (X,0)sY,
r(1)=S0)Us (1) =SUS™ kM.

2) # G RAHAE, Mo 2GH— RIS, Bl: ceAut(G)=X, <X . LAY =X, AT &
XL . IR G A HAE, W VxeG VGG H

X797 = (x1)" =(x*g)" = (x’lg)f1 —gx=gxg-gt=x" ,

Her R g BFMABRRE, Ho®=1. Fﬁuo’l(jJ:ngquut(G)Gﬂ—X N VaeAut(G),
ﬁx‘”:(x“)az(x")fl:(x’l)a:x""o Hit ao =oa, Mifi cAut(G)=Aut(G)o . Zit, o IEMI X,
Bl: oX =Xo . #t—HHl=c’eX . HoeX, WAl =1"=1.FHltoe X, =Aut(G), 2l o  Aut(G)
M HAY G RAHAE . XA E T HE, o NET X o BEbY =X-2<Aut(G) . iEHE.

TNTHIRAIE B B e 1.1 13 AR

i 1.2 BOEER SRR3R, Ny (G) =G 1 AW(G,S), Jf
Aut(G,8)={r e Aut(G)|s" =S} < Aut(G). BHHNG <X, Fibh
X =Ny (6) <Ny (G)=G:Aut(G,S)<G:Aut(G) . Hi[3] Frattini iHikl, X =G:X,.

Inn(G)< X, <Aut(G). #o ameEs LLIEM hfTE XM, WA T (X, o)-IEsE. 1.

WR: 1) B 12, FF “Inn(G)< X, 7 AAE, Hll o A—E R T - = MIFE LU .

2) fEHER 1.2 70, “Y<X.27 R—%EWL.

L F, VoeAut(G,S), vxeG. #xeS, )”JJX‘S”:X"zx’lz(x’l)ﬁ:x"‘yo fitbh 6o =05 , W4
o ML Aut(G,S) . # xS, M X »x” :(xfl)ﬁo JiTbl 6o # 06, M4 o ANIEHAL Aut(G,S) . 25 L,
Y <X -2 AWML,

ZE&UWH

FE X B AR e C IR R 120 il 5 3 A A 6 1 HF 16 B # 7 (k1020531) ) : = B4 H AR A 4
(—LExXFRE S Cayley B FT(2013FB00L)) 5 = Fd K20 Fi A BHIF 18 5 4 101 H %% Bli(ynuy201688) .
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