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- In “1% 'S poper T prosent o number of resulfs |
abovt transitive grophs, cllmingting n Hhe class Hocation
candd enuvexedion o tronsitive grophs with o prime |
nomber of vecfrces. Let ma deseribe briefly
where, these  results come feom,

2.0 = 2% are due to Davber and con be
found in 131, o177, o A\
R - .S*‘a‘b@d bl,i) Chao (LAT) 2.6-3.10 are
L alfyinal, though by their elementary nature dhey
_covy hw‘a«’s ly be willed new.

L+l and Y72 ae due fo Chao (La1). The
%‘Qrmfﬂ@locﬁtﬂ is thet of M, Qo ({127) and Sims (D;B"j)
b4 andd Y% ore due to Sobidussi (L131) Y| ;
cue TOSC‘KWQ@ ([fé]) ard MclPndrew (L127), |

5.2 s due ¢ Totte (191, p.54). The
counter ~exomple, smmme described on  pp. 21-2F s
(as for as I Know) new, ond Setfles o question
raised by Totre Cr;; a1, p. 60)

b, e é 4 _and e enurmemation

@'f \IE‘N“*Y@% Yrons! hve.gmphs Uk P @om*)fs arg d}t}@
30 Toeredldle 5 ond 4he  enomeration of  verlex-fronsiive



: d.:%mghg CEME Q(«@m P s ,:Cidﬂ (EQJB The approoch,

Falten < trat of Be\’“{j%rﬁm (1),
. S is dve To Choo (LI0O1) ﬂcpé\m he
| &\p?mex(w s Aot of g@f‘%g“@m
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The purpese of 4his section s to establish the
rofotron e will be vsed 'n the gquel. No attemph
'S macke To deftre all Hhe terms thot will be used,
2.0, connecled graph, aomplete groph, bf partite
C{Y{“Qph ete.

£ groph (o ondiected gfuph) vs an ordlerect
paie (= (V,E) C?oﬂbﬁéﬂ\ﬂ% cof & get Vof vertlce <
oncl o set Eof two-element subsets of V. dhe
edags (AN sets qraphs | etc. will be ossumed
ro be Fnifel. ﬂ M@b (c‘;w’“ ol pected) c:\(“c;%gg)
15 om ordewd pale M= (VD) cans isting of o sei
Vo oef yertices onc a set D CVXV=§(o,a): aeV{
ot gmg_@g Let D™= {a,b)i (ba)eD ! The
qmp% 7= (VD7) s called +he reversal of T

To angy epoph M= (V,E) we ossoclote the
digraph P = (v, D), where D=3 cab): (ablcb
CQHU@DFSCAVS to  any G\fqmph [“w (V’ D) we
ossccrafe an ondicected graph - (V,E), where
E=§{ {0bl2Cab)eDt or (ba)eDf Th s clear
thot Whess assoaations qive rise fo o |- |
co r(‘@fpanoﬁ@ﬂc@ botween undirected qraphs and
cdigqraphs V = coch Hwt T =T

A
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QY‘) o tQﬂ“f@‘d O\J“@QJQ 'S o ol cg(*a@b; r’ (\fD) S’uda
fhat DNDT =g Cl(:m 9 I s on oclenled cgybx@h
F ancl only € T TS an orfented graph, We il
© an Qrtan“tai”fgm cp'F e associated Umd rectec

By¢ c::xg)h TB:

2 , lransihive gy b

If M= (V,E) is a groph, let Sy e Hhe group
of  permotations of V. (A permotation e Sy
s on automomphispn of 7 F

i@sbi c = &> {*TTC,Q‘S,,WE;K €

or oWl abe V) ’1 OF course Hhers S @ C:@r‘r@%:poﬂdﬂﬂq
rotton of an Tsomorphism - of Two grophs: T 1 ancgl
7 are rzomorphic we will weite relas uswal)
The actemorphisms of T form a grovp A(T),
the  cuto mor PNSM Qrovp o+ U, The awfo mrphf‘gm
grovp EEm AW) of o ol iaroph T s deftned o
anolageosly, Clearly PACY= A(F)ond A(TICA(T ),
Twne vertices abeV ore simllar ©f JC?C«D(,V)

such Thet ¢la)=b. P qraph or d(\%mh 'S
Ve rtex- tonsiive (abbrevioted Voot ) 8 ol -the
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verttces o stmilar, This i< QQUPL@W‘ 1o g@%\ug
Hwd  He avtcrmorchsm grovp ads Frans 1“17\3\,@3 on V.
C\QC\Y"\:} M s vk, <=> B x v- 1t ondd T s vt
= T g v-b R vertex - transHiue qq@zph s
oy é*c;uglﬂ Freqular,
To any c«,u%@ﬂkgr”gq%m ¢e PT) we OSE;QCncﬁ‘@
o permutation ¢ € Sgo of %f@ ed%@b whare
¢ (Labi)= § @), b)Y The set A(T)- iq cpcﬂ(v
i3 O gubgmo@ of S,:' Cued ‘fo@ 2= ===y
ot T The eclae - Qafoup of o cﬁv?%(‘“‘aph vS d&ﬂf\@d
ANy lgop\;s ly. A araph (digrph) 73 S
edge- frans Five (abbrevioted e-+,) ’“‘5.‘#(/\@.
schge-grovp acts Yraps\iely on dhe set of edeps
A groph (chigioph) 5 symmetclc (olpreviated ‘_S;g_,)
ot 3 ot vt and et A greph s
L teanstil Ve (obhrevioted |-t ) f 4he osscclatad
oy aph ™ s suym.  Thus a qroph s 1=+, {owd
only 0+ s v-t and ony edge can he mapped
“edher woy” onte any dlher. R sym. graph
's ot necessarily (-t os we wlit see lader on,
Thus in partfeolar the fact Hhav o graph fs
e -+, does not m’)plg o (: NGRS A *’vl/@q@h
ﬂff«::a converse clearly holds. A s@mplcremmg@
s the womplete bipartlfe graph Koy where
MmN m;i:m:: This (s alse on @mmpl@ of o




" %

qraph Frat s edge-tronsHive but net vertex -
+rons it ive.,

Prop 2.1y T4 T=(VE) s aon @e.-7. cﬂﬁo;pl/) w &b
no  Xolated potnts dhen elthec U g vi- 4. (ondd
hence S‘t;jm) oc it s bipacrtite.

NI = V= ﬂ(ﬂ (a:). ‘
Stnee T gl -t o fhere omea No  Usolated pefids
VvV, = V _L_-? VoAV = @ dhen U (s biportive,
shhce ony edoe must Ihave one vertex in V, one
Yre cher n Voo 1§ Voav,#¢ den V, =Vo=V
becawse tuo orbls o o @@"va'f@%iow Qrovp ale
oftver disjomt of equal, and we conclude fhad
s v-tm

There are o momber of Mnderesttng Sp@cﬂ“@)
cases to which ¥hix cesvlt con be applred. We
contime fo assome thad T Ts e-1 and has
no  fsoladed ofs.

C'éf“@ibﬁﬂ_ ). 2180 3 ot cegolor then 4 s blpartite,

Pt: 1 verfex-twonsiilue graph s Megolar



Corcoll c;w‘u\ .30 TF T ors regular (o cleges o)
onel P - V] Ts addd then T ov-t

Pie IF T o v-+ Hhen VNV, =¢ |, and
IE = 0V 1= QW) =1V 1= v,

= Wi=\V, [+]V.] s even,
contracliction &

_C,om lory 2.4 0 IF U s regular of degree oz ©ry
Zey B = i\fi the U s w4,

e TE T osn't vt toen V Wo=¢ so [Ulz\u,]

A We just saw, Stnce a vertex in V., 1%

connected to ot mest |Val= By other vertices

Weé i os L’m\f(; ) Q = P/ Pu—% ‘ﬂ/‘“\@ F’ m/us-b
pacyite

e 4he cempt@%/\ g(aplo Kp, P, S Wihich s
V.- ¥, contradiction o

From 4w last Fwe corollaries 4 o ppears dlrerd
most requior @1 graphs are vt Bud Folkman
(i) has shown 4here ore F@%QL@r @1,
grophs Yt are net v.-+. The smalled of dhese
oyaphs  has =ty VOrtices
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3. Cartestan  peoducts

We lhave seen dhed an e-T, afaph 15
not necessarlly Voot On the  ciher hand, (¢
s emsy o find @xamples oA graphs #hay afe
V. -t o NOT @, ¥, ?‘Qf ‘nstance e 'gol/lcjt,ufngj 1
O\ P

4

This example bslones +onc
described b% a0 S T below, We wil
Need the ?@V\QWM% Aetnffon< The carfesion

preduet ot twe grophs = (V,E)ond Tz (v )
s e qgraph U XU’/ = (Vx V' F) where

s of arophs

‘:: - { i"(;v’ﬂﬂwi33)(vzjb WQE\B{i JJ v@_\v\g\/i U\}C’SU\}\ 6)\/2
oncd @dher Vor V, ond fw,, w e E’
Or W@ - Wl @Vnd C%_,_'UQE vV, { @E i

For example | flre qraph cbove 15 Yhe corfesion

prodlocth  of  fhe complete qfophs Kg and K,

Thd carteston preduct s cleorly commotative
| np ATy e

amah  associotive, fray T Tx U2 T T and

(MR X T2 O Ty nT3).
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A graph T=(V,E) s iccedocible F 1VIZ2 and
D=0 =y B0 ) = dvii=l or Vul= |
Sobidessi (LIH3) provecd the following:

Theocen 3, Rny connecteel groph [=(V B}, IV]ZZ

can e expressecd ontquely as o rtesian praduct
of irreducible graphs. o

Um@q&}@% m&@ﬁS Nest Oﬂ(tﬂ Yt Q?} T r.\ K- XK r;,y,
oncdd T2 0% x0T 4hen n=m and the T''s con
he ordered so thay - 27" iz .. 1 bot aso
Hatr +he arder of e V;i s and He ,‘semorpnfs-MS’
¢; =0 con be dosen so that e following

dlagrom Commutes:

[ X L.H_x_(’tﬂ?’x.qx@” > {'““}‘x %X

. _ ™ - z/
C@POHC’Wg 3.2 =0 x. x%, where U: is
rpeduable =1 ond F s =5 =2 (=T
1< J “fﬂ 4’)/1&’5;(‘) ﬂ(f’ 3 [ “H/@ Q)FOL.,‘O C %@ﬂ@f‘@“%@d
owy p@qu%a%(“ms of 4w form
| APy (u U (o), qﬁ,ﬂ(uﬁ
whhen ({5{ € ﬂ(r, ), 0E L, N and Q@fmu—m#cms of H% {orm
P (uh&,mluﬂ) =2 (Ugeyy— o Yy ),
wWhere 1T & gé’{,,_-,m?, ancl U =0qey, 1= Voo N,




. Semese—mar Cleacly Gv ¢ AT Su ppose,
e cp Q ﬂ(r) Then by 3.1 4here s o
P@{“mu%o\f%?om 1T &, S’ 1, - ﬂz C‘lmd o Co Uectlon

ob  isomoerphisms ¢« T T such Yha b e
Followl Mg dfagyroam COMMUTES .

¢>><><é ,
T ><.,.L>d' ﬂ ﬁ’(\‘)>< %T:;(n)
¢3\§> ‘xé.{@ﬂ“
U % x Uy
e P czb ek xga) Bot T = Ty
=> 1 = ¢re A, so ¢e6un

Vhese resolts con be Tntecprved os follows:

C,Qm b’larﬂ TS — (V.EY bhe o
connected graph wiHla \Wiz2 | anad led eV
16 a= (v, -, up), whe re [ hos been (cent{iec
wivhh U X %1 = e | - = ccedocible, 1o — N,
fhen a deterpines ‘ﬁﬂ@ fomlly { (o TVEGD

¥ polnted " graphs Lp o pPermutad fon of e
rnelfces  onal Pointec %s"aph c:erQmQrpHsn% ot the
T cexed 0O lec) gra ohs . Eeat e e | uues
peints a beV are stmilar 4 and inﬂ e ng
ClCJQ e (_,Luw@]@f\‘t FC;W“}/}J Wes o PQM%’G:% QMP{;’\S O
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Fortrermone

C@{”QHCM‘“@J 3 e r’ be s in Comb’l@wﬂ 3¢
Tt Jabfi€E then fobi={(u, U - Un) (U

where v vwIEE- . T4 e leb VQG\M (7, then

Tim L3 i S deff;'e,«”m vec L/P TC? !’Sﬂ/ﬂ@pp]nrgm aLV) bl
c)% (ﬂ‘ﬂﬁj QCJ{C(SG% C;&‘ o ”

g == [ dleferm n®<
“\'h(i% ur”r““eoiumloéﬁ factaor "fo wmd/) e

on&df‘
Lp To EBG;«%@FPJ/)KM, O

We Wil continve to assume thet U satrsfres
the assomptiens ot corollory 3.3

Q‘fb@b%:)ﬂéﬁﬁ ShHe U s V.-t & \;

<ove-tove oo

Pt & '“3. Baﬂ 32

=71 Seppese 4hot ur,vie Vi are dissimilar,
oncl led U be an ol bH‘PG\W% olament of \/J) JF .
Tlhen bf\ﬁ 33 He polnts (U, <, L,H.,__) U, )

oncd (U, -, V; -, Un) are aAlssimilar,
corbradiction o

1" , ,(%)}




| O,

Prapestfon 3.6 Tis e-+ & Dn=i and T, 5 et

o w)ynzi, TEl® =1,
onct the T's are Sym,

P & B3y 3.2

=2 It was remalled ‘n 3H Yot any edge
determines e [rrecducible factor o whiehh 4
belongs Lp to SerwrphsM. Since all dhe
eclges afe Stilor, all $he rreducible fockys
must he Tsoporphic, Te, 1, =1L % . =1,
4 UV, were not e-¥ then, by 3.2 |
woulel net be e-f, Svppose thet nw | onel
Ty i< not vt Clhoose dissim{lav ver fices
oVveV,, ond let @ U, =, be on FSQM&F@)WSM
Tr follows Lreomn 3.3 et e vertices
(U, @CVY, Lg, —\, Up)
(U, ¢(Vv) Uz, —, Up)
onck [V, @(V), Uz, —, Ln)
ode ~mw~5u@l-1% drssimiloy wiere U; s an
o b trary clement of V& 723 Bor from
Hhe gD:“@C\L} of 2.1 plove we know $hat  Hhe
vertlces of an o T s connecied afaph  foll
nto ot post o S8 m%f\h;’f}ﬂ CLGS%S”_ covtrack! ctlon.
Se T T¢ Ssyummetricn




(QPOHC)\fﬂ:&?iI ¢ = Y! X F \ wheye r; (< an
frredocible connectec] viv, graph v=1, 2,

oncdh U ET, , Hhen T 0s v b bob ndb @-fw

Cocallacyy 3% 1 a Conrected .-t gragh
< net v.-¥ Den (v (s lecedoclblen

Cocol CMU\ .9 0T T osym. % %), ond
Fhhe s ave suym T

p(t)pc bﬂ{\‘gm r 1‘5 l" {' =) T; ?‘;: L= Tﬂ CAWCZ/;
e U 's ave -+

PL 2y 3 2n

“. Graphs with a glven grovp of audomorphtsm s

This sectyop s devoted o d@ff‘ﬁﬂm{){ng Pose
oyaphs  whose aufomerphism group corlons G
Qfven  Troyshue @gfmuam‘% lon grovp G Actuall 9
we Wil deal mainly widih digeaphs . Kesutts
abot graphs will ke obfainec ﬂf\cm 4@
cofresponden @ betwean T ol |
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Let G%= P @GG}% be ‘he Wmu#m%im
(:’C)mug on VxV corvesponeling o G, Lev

D= loa)y oeV i A, Ay e e orbis
c:;rF (:;; . We wlll coll dhern ochiols of G

Qoposhion Kol T4 T= (VD) Hhen AT )>6=>
D= ;‘\Z’)I My owhers TCg2Z o NY
y & |

PY By defmimon ATz 1p55V. (px ) (D)=DF
Thes GCR(E)YEYD s o fiked block of &°
=> D s @ unfon of orits of Gn

I( N s on orbftal of G 4len so (S
=% (o) (byo)Ye N, A aped N ore Calle
WMW‘W\ orbitals I A=A N g solcl o be

self: patred,. T4 D=A; d@ﬁr TCsodhet AT Mov

Corollary .20 T4 T=(V.E) and £z (VD) 4ren
PArY26 &2 D= Y Di) where T2, 0
onch te T i7e

OF course e automciphism groops ©F Hhe
clicyaphs anel ofaphs Tn 4.1 anel 4.2 mey be
locoer drem G PHise these %ﬁ"‘upW e 0t QV\
e non-Tsepecphic | (o, T et




'S

= (\;) ské:')z&ﬂ > T (\/,} ?(.,é X IaNe ) dees ot
Necessarilyy Tomply et T= 17

Let a be an orbiHrony paolnd O‘g”'\/} oned
ley (G,= (6 B8 fl)=af |

Progeslifon 4. 3+ There ¥ a |- correspondence
betweeny oolts of Ga oncd ocbtals of G Orbis

coccesponeing to  polred orbiiols Inaue e sare
[@wqﬂ\ “

P et D be on obfal of G aned (et
Dloy = (b (ap)e AT TE ¢ s andher elerand
of V Ahen by e dransitiViy of G |de)l=| N
Somming over +he elements o V. 9his glves
| A= Wiad)], se Ala) s rof emply: [Sut
Aloy s deofly on orbt of Ga.

WIVAGY = = |ATT= [V]IAT) ] = | Ae) = | &)

Ve pal pm% of Yhe ochitals | WJLJC@S &)
g)@gpz?ﬁg O( "ﬂ/\,@ Ofbbtﬁf} Qﬂg 6«:‘;\ . IF 5":; ACQ\)
s an orbly of Co we define S N'(a) B%

.3 [$1= 1871 The following s cosily
ve (i red, |

for SN

Croposition b §T= (b)) ¢ (a)e S, ¢ eGln
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We will call “Hﬂ% orbld Jads A e of G,
Wz feiviol ot The other orbfs are non-+rivia).
Ton terms of 4o Gfbf“bs N G, .1 and 2
bedcme '

pﬁ@p@ij{\%fﬁﬂ UL [el 7= (\/ D) e a olvectec)
araplh Then PN(T)2C <= D)=k 0,b)eDS
consizie of non-vrivial orbits of Gom

» Corol amLLf' 6! Led V= (V. E) be an undiectec
acaph Then m(r)ac (Z2 Do) = J b obicE s
co%\fs rs ot aon-drivial orbits of 6, ard

e S5c D) &d 5 < Dl

Th@g@ Q’:‘)SUHS (e @af%fcu(afft_ﬁ meOf%’m\%
(H) the case where s grovp G (s Ceopkir,
that s, o= Li3, 1 this cuse e= |G|= V]
ancl wWe  Ccon ?d@w’rf@ﬂ G whbh V oncler #he
C@W@ép@%l@ﬂ&b qb > 6 (Q), w‘i’ﬁ{“@ A 1I's o
arbitrary  element ot Vo Upder 4h0s cent 1€Taton
G becomes o grovp of permutaticns of 1S
own elements: For ¢ wel,

(@)= WA B(0)) = Yo (o) =Yl
T\mu&g@ acfz on itgelf b% lef+ muoltrplicotion,
T eftect wihat we houe shown here s Hhot

}




-~ oo regulor permwtstion groop G 13 (somorphic (a5 o
permdtotion grouP) To (45 cwn lett- f“e@)tw
Cepresentation.
L(_,-l:f T =(& D) b@ < dé\qmph wh@ge C;w“bomoqz:lﬂ
[ 5 Y %m VP Con ing G |leov T—yr==y
= S (o) 9566} Dy Dy b@%orbfWS
| C)gC‘? WG:) Know fromm . ) Fhat (D= K-f“’ 2y
| ’\;\J'\A@v\@ Tc i,’Z_,_-_ME Stnes (5 (s (‘@%u cfw* /f) Cc.a)
== o Contains o Single @ lemen
| .CMCUJ {:ur C;dc;r\.g i, ana for . any o= ¢>(<3*)C.___
__ A. () = Lpedi (@D Thus D= Te, ¢edi): @e:@m_g
{({3 $od’), @C@ ¢>C-}§ ud%éf\e H =2 107z DCQ
- Now a di QRAP% 'S A o o -cligcaph 4
U s isomorphic To o groph (”@ 4= (G [) D,
where & s o grovp, HCG-11F, oncd
_.D_H “{(C’?‘) %h} Ca@se In € | -Jg The letd- FQC@UWV“
 (epre <>@n‘bc:t‘ffop of G clearky forms o regulac subgroue
o P (VG H Thus we have shown:

_@@&(Hﬁm L{-:? \ﬂ@ @vfom(“phfsm (.36‘@@@ O"F o
ellgraph r Con%‘am:g o fegular S‘:{b%muqb IR

'._‘ CoOu t%‘?CAh

CM\O (“:f\/l\,t.j ( ;f; v ES O SR FET S SR

JS———
'y

Yow @ degeapls ©= (V,D) wihose aotomorphfsm




\ G

_%(‘ QUP Cﬁﬂ’b?ﬂb e f"e(bulc;w’ 5&3]@%%{9@ 6’ (:Qr‘mf“g;ﬂ&‘
to an unglrected qroph U oned enby C
C¢ éIfcf“b; el ) where [N, - D, «re %x@
orlhidals of & cvnel D= .,U A On e e
hond | o oyroup- d(\q?@@h S’Q W CJQ(‘mPL%}.S *t’@ an
ONo r@d@d oyoph Emaaseai="rl==0 1.
(Cu\l,esd Q M“Cﬂ@_@h) x( anel - on 1% - H_ = | (
Vrom 7t owe Qx@d Hese tuo regultements o
= one onel e Same . Thelr egulvolene
13" du@ Yo e Eoct W—% (4 QD HERAPNE @F@
C/\/\OSQV\ So dhat AT ) = {C? )3 ‘H/l@\/l G rwqb
(et L\' "”\") p{‘@gzos flon Y. 4, e el
5 oecoress.

- -C‘QC@ MCW f-«{;‘\; L‘*‘% L Thw AT Mo phism cg\féup_o*g O\
aoph T contlng o fegular sobgrovp G &2
s o @mupwcaé’\a@hm

pﬁO‘QGS%‘}iCﬁD L{" CL: _H? r@ e %;{-\Qw{‘?#d(gm@h’
C}v”w\ 18l ¢ s o QAFovp - -aVTe Mocphism of G sudh
“lF’\/\JZ)/%? CPC "’%5 = ‘] "H/\.@Vl ¢ 1S, O .%P@\.@\O*C}KU‘%GWC@%(\S’M |
@g rc‘?_ B : o

~
<
i_b
y




7

PE (4.gme Dyed hedes ¢l
<= CG*CC@ ¢(a) ¢On) e c?) ((q) gtﬂ )é Dﬁ
= e N (,V’}m

Cockhiol€ r@ b s o group- C@mph where H -«H onel
ik B TS am greop -antemorphSm of G sudh Hooth
CMHB*‘H Theo @& < a araph-ootomerphism of Te W o

o O? Lcoorse not all ofaph-autemerphlsms Frxl Ny |
)\ need Yo be grovp-avtomorgh(sms: The ogneral
question of the celatfcaship betneen graph-
| @L)Jvcwwrpw\srm ___Q (xing | and Qroup- @U"vomef@%%"vﬂ_s___
..\/‘\O\S __nej“v een solved. Yoo tpstance, f G 3
e e e g pasEEET TRy C’(jf\@\‘, p hc;w (\(L% CA %M@% P CCAx
| Cﬂu low” (‘@@mﬁ”@ﬂ“}?@%\@ ‘which Ts fo soy ek
Hrere EKxsts < G- Ug oW coch dhad
CRA(Te g is dhe left- requion Ceprosentulion of C%
o then by H.00 4dere s ne non-frivial grovp-
| CNU'V@P@@W&))*}@W} ¢ ot G soch Pruh E(HI=z A Cawvczﬁ“ffsitj,_
\/\J@V%M(‘nf ([; 7}3 © a47F) C_Oﬂdeduf\@‘a “H%H ;-Q
?c;}r‘ seme set HaG- { §1 =c =Ly
Ne, @mmﬁ m% C %1@% e = e e
| SSapassme s SEcemsstme (S DO O0N- -? (’i’i\@
c*g)mu@ uﬁmmﬁ@hfgm @ o’f 6 soch thesd olh)=l 4
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Yhen & has o araphfcol reqular  represntation
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5 The "“ olatlon between symmieton and |- teapsHHy

et [ ke an e -1, graph,
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be the non-abelian Cyrovp ot order p3
Wwith generators o, b and celatfons
- C\PZT— I l:)p: i, b ‘ab = ol ,H CHC\H) Th@bf‘}j_,@_ﬁ
Gf"OKJ‘JS) \').'_52_) The (gt Hm‘ng To de s
fo ceplace b by &

=FEEe onother generator
C so that the relatlfons become g{dmmeﬁm"(
N andd ¢, Blab=af' = abzbalf” ’
Cmd bLj i‘y’\C{UC:{'v‘nCw’)‘ we Caon sShow ﬂwc’vb

A < y J
N o | +
Ak = o ()



L3
Usine this identity, we find tha

. o p-
(‘b C\L‘\)P: b‘P . [/\[[ + (pJf'f) -t (P'}'I)

= o LLy CoriY g w.4-(v>¥t)p“i]’

Bt Vo (peiye o (PH)
EP ([+—2_{"-,.._«+p-1
= P (macl pe )
SYACe I+ 2+ _ ¢ P-1 = P(Pw‘)/z_ s clucsyble
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6. Vertex-4nanstive oraphs with o polpe number of _g‘:nﬁw‘l“s
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Cdhot o= 3ot Bur thrs also follows from e assomplion
et f@ f(g sfnce o, (Ro) s He oot of { (fg) —
e tHe gﬁ%@y}\/‘a@ of Ma (Mg)— %cw(‘/\cg “‘Hf‘\,@ M%@S“}‘
obsclute value. Thus we hove shown:




3+

C’:’)m D04 . 1: Twe v-t o C%mPI/\S [:i av
poopol W"C“ Qre Tsoporphic 3=

S

_____ == H @\_3) JVV\@t “‘%U\}@ .Subb@‘t’ S
e cz;quma,\@n{ ¥ dee b Y such far B=cP

6.6 «t-@ s 0s Pat 1o CQUM“ the, somorphizm closses
of  vertex-trans (¥l e digraphs it p g)om‘ﬁ"s o

gotfies o mun% m@ckmvaﬂé‘s\ﬂ‘i? s’ub:;cﬁ,s ot F

.fi::-u"“@ “e)c vluglent  R= ¢(P) ==
be oo i(@ L p-1)]

20—, p23

i ond Qf\ (4 «-W)@@
Nowe ‘W)@ e Qlfmmr St ¢ @Lgmmf\@i T

(e

. ABF
Theorep

T @{ @rd@f‘ (- I SO
g cﬁm@untg TO CoUNTTng aﬂ@)unJC}(@ﬂ"t” subsets
Q, g’)-*lg wihere quucg subsets [, (3 cio, ~-;P‘”31
= WC@C .Sa_m-@

'S m\,c:zm@ wﬁf\/\ Yhe h@p of P@ \ﬂcm eﬁumm\tfam

freotemn (see (31, ep. 150-424). The cucle

I nciex

ot Hhe cyclic arovp Coy Ts given by He formula

Z-CP,(X1 Xy ) E (:i? @&Z’ Pl) Xd%{

(shere b denctes e Evler & fonction] 50 the

_a@uvﬁ{‘ﬂ% series for these sobsels Ts -




3%,

”%Z_C;P CCh X Ve s e x T The coefficient of
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