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A digraphf) is said to bel-transitive if its automorphism group acts transitively on tharcs

but not on the2-arcs of T . We give a tentatively complete classification of pentavalent strongly
connected -transitive digraphs of orde¥*p®q, wherep andq are two distinct odd primes, €
{3,...,8},b € {l,...,4}, whose automorphism groups are non-solvable. It is shown that such
digraphs exist if and only if = 3 or 13 andp € {7,11,17,19, 31,41}.
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1. INTRODUCTION

By adigraph T we shall mean an ordered péir, A), whereV = V(?) is a finite non-empty set
andA = A(?) C V x V is an anti-reflexive binary relation di. We shall refer td” and A in a
graph theoretical fashion as thertex-setind thearc-set and call their elementgerticesandarcs of

f), respectively. A digraprf> is called agraphwhen the relation4(f>) is symmetric and is said to
be asymmetriavhen the relationél(?) is asymmetric. So all digraphs considered in this paper will
be simple(without multiple edges or loops).

For a positive integeg, an s-arc of Tisa sequenceéuy, . .., vs) of s + 1 vertices of T’ such
that each three consecutive vertices in the sequence are pairwise distinct and such thay) is
an arc of T for everyi € {1,...,s}. A l-arcis also simply called aarc. An automorphisnof T
is a permutation o which preserves the relatioh. Let G be a subgroup of the full automorphism
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group Au(?) of T. We say thatT is G-vertex-transitiveor G-arc transitive provided thatG

acts transitively ol or A, respectively. Similarly, we say that is (G, s)-arc transitiveif G acts

transitively on the set of-arcs of T'. An G-arc transitive digraph is said to &, 1)-transitive if the
—_—

graph is no{(G, 2)-arc transitive. Whelts = Aut( I ), the prefixG in the above notation is usually
omitted.

If v is the tail andu the head of some arec € A, then we say that is anout-neighbourof v
andv anin-neighbourof u. Letv € V andI'"(v) = {x € A : tail(z) = v} andl'~(v) = {z €
A : head(z) = v}, we call the sizes of these two sets the-valencyand thein-valencyof v € V,
respectively. A digraph is calledvalentif both its out-valency and its in-valency are equakto

Classification of arc transitive graphs and digraphs with given valency and with restricted order
has received considerable attention in the literature. For the case of pentavalent graphs, some such
classifications were presented in [1, 6, 7, 9-11, 16]. ReceRvlyc transitive two-valent digraphs
of certain orders were classified [12]. In this paper, we give a tentatively complete classification of
strongly connectedG, 1)-transitive5-valent digraphs of orde2®p®q, wherep andgq are distinct odd
primes,a € {3,...,8},b € {1,...,4}, whose automorphism groups are non-solvable.

2. CONSTRUCTIONS ASCOSETDIGRAPHS

In this section, we shall construct several pentavalent arc transitive digraphs heta group
generated by a core-free subgrodpand an elemeng with g~ ¢ HgH. One can construct the
coset digraph, denotedos(G, H, g), whose vertex-set is the sét/ H of right cosets ofH in G,
and where(Hz, Hy) is an arc if and only ifyz—!' € HgH. Note that the conditiog—! ¢ HgH
guarantees that the arc-set is an asymmetric relation. Moreover,Girce< H, g >, the digraph
Cos(G, H, g) is strongly connected. The digraglvs(G, H, g) is G-arc transitive (withG acting
uponG/H by right multiplication) [13].

Obviously that every arc transitive digraph without vertices of out-val@n@y particular, every
arc transitive digraph) is vertex-transitive. By [3, Proposition 2.1], every vertex-transitive digraphs
can be represented as a coset digraph.

Example2.1: LetG = PSL(2,11). ThenG contains the following elements:
a=(174209)(3126105), g= (1122 4 3)(5 8 11 6 10),
g1=(131192)(39 86 4),

g2 = (110 2 11 12)(4 12 11 10 6),

g3= (18 10)(2 7 4)(3 5 12)(6 11 9),
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ga=(139)(2 8 10)(4 12 5)(6 11 7).

Let H = < a >. By Magma [2],G = < H,g > = < H,g; > for each integell < ¢ < 4.
Define

Dpsr2,n) = Cos(G,H,g) and ,D}'DSL(ZH) = Cos(G,H,g;) (1 <i<4).
Again by Magma [2], the digraph@;SL(m) (1 < i < 4) andDpgp2,11) are pairwise non-
isomorphic strongly connected pentavalent arc transitive of @des - 11 with Aut(Dpgria,11)) =
PSL(2,11) and AW(Dyg; y 1)) = PGL(2,11), wherel < i < 4.
Example2.2 : LetG = PGL(2,11). ThenG contains the following elements:
a=(15869)(2117312), ¢g=(171183124106 9 2 5),
g1=(1119681251024), go=(11079 125 4 3 8 11),

gs=(151037964211), gg=(18425791210 6).

Let H = < a >. By Magma [2],G = < H,g > = < H,g; > for each integel < i < 4.
Define
Dparz,) = Cos(G, H,g) and DiDGL(2,11) :=Cos(G,H,g;), (1 <i<A4).

Again by Magma [2], the digrapf@j‘DGL(m) (1 <i < 4)andDpgr(2,11) are pairwise non-
isomorphic strongly connected pentavalent arc transitive of @tes - 11 with Aut(Dparz,11)) =
PGL(2,11), Aut(Dpgpp1) = PGL(2,11) x Gy wherel < i < 3 and| Aut(D}
4x | PGL(2,11) |.

Example2.3: LetG = PSL(2,19). ThenG contains the following elements:

a=(16 153 14)(2 17 12 18 16)(4 7 10 9 5)(8 13 20 11 19),

g1=(11820 17286 14 1511 59 13 7 3 4 12 10 16),

GL(2,11)> |

g2=1(131013 8 17 7 16 11 14)(2 19 15 20 18 12 6 4 9 5),
gs=(148149102 15 5)(6 19 11 12 7 13 17 20 16),
ga=(21510 17 4 19 12 11 3)(5 6 20 16 18 14 8 9 7),
gs=(211 17 13 6 9 20 10 7)(3 18 15 5 16 19 12 8 14),
gs=(13267164 18 15 5)(8 9 13 12 14 10 20 17 11 19),
gr=(139)(2 10 5)(6 20 19)(7 15 12)(8 14 16)(11 18 17),
gs=(14203131918 16 9 10 7 2 17 14 15 8 6 5 11),
go=(114318 4919 17 16 7)(2 13 12 10 20 5 11 6 15 8),

g0 = (17 2)(3 4 14)(5 11 10)(6 17 15)(8 9 18)(12 6 20),
g11=(21519945106 8 14 16 12 17 18 13 3 7 20 11),
gi2= (112 14 2 20)(3 5 16 17 15)(4 18 8 7 11)(6 10 9 19 13),
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g13=(1 1719 3 10 4 13 8 20)(2 11 5 12 16 18 14 15 7),
g1a=(1181192194 155 16)(3 7 10 13 17 12 14 20 6 8),
g15=1(112 19 8 20 2 14 3 10)(4 5 11 17 18 16 13 9 6),
g16=(1516 19 4 2 3 20 14 13)(6 10 18 17 11 8 9 7 12 15),
g17=(119 18 11 2 17 510 12 9)(3 14 7 6 4 16 13 15 20 8).

Let H = < a >. By Magma [2],G =< H, g; > for eachl < i < 17. Define

(i)
DPSL(Z 19) °

= Cos(G,H,g;) (1 <i<17).
By Magma [2], the coset dlgrapt@g%(2 19) (1 < ¢ < 17), are pairwise non-isomorphic
pentavalent arc transitive digraphs of ord&r- 32 - 19 and Au(DPSL 9 19)) = PSL(2,19) for

t1=1,---9and Au(’DPSL 9 19)) PGL(2,19) wherel0 < i < 17.

Example2.4 : LetG = PGL(2,19). ThenG contains the following elements:
=(1153 13 14)(2 5 16 9 6)(4 17 8 11 7)(10 18 12 19 20),
g1=(116 10 18 17 13 59 2 1519 11 7 6 14 8 3 12),

go=(11012 14 316 1519 1320 6 7 2 17 18 4 11 5 9 8),
gs=(120195132 169 12 17 14 10 6 3 8 11 4 18 7 15),
g4=(117315207 1241069 11 2 19 13 14 8 5 16 18),
g5=(125619 18 12 17 14 20 4 16 11 3 7 13 10 15 9 8),
gs=(1415111329 19 17 520 8 6 16 3 12 14 10),
gr=(113528151069 14 3 12 17 20 16 11 18 4),
gs=(11112273965 13 4 19 10 18 17 14 20 16),
go=(18315416 111820659 17 7 12 2 10 14 13 19),
glo=(18731810206 17 11 5 16 2 12 4 19 15 14),
g11=(15139163 19 7 11 12 4 10 15 6 17 2 8 20),
gr2=(1218 14151220 3 7 19 6 8 10 17 9 13 16 4),
913_(1 159107 1311 6 8 18 14 5 16 12 2 4 19 17 3 20),
u=(17412)(2 11 19 16)(3 15 9 13)(5 6 17 18)(8 20 10 14),

915_(1 410 6 8 16)(2 14 7 19 3 18)(5 13 15 11 17 20).

Let H = < a >. Define

D)

PGL(219) = C0s(G, H, gi), (1 <1 < 15).

By Magma [2],G = < H,g; > for eachl < ¢ < 15 and the coset dlgraphsl(pGL(Q 19)
are pairwise non-isomorphic pentavalent arc transitive of o2der3? - 19. Again by Magma [2],
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AUL(DYL, 0 10) = PGL(2,19), (1 < i < 8) and| Aut(DYy; 1) | = 2x | PGL(2,19) | for
(9 < < 14) and| Aut(Dpg), ;1) | = 4% | PGL(2,19) |.

Example2.5: Leta = (1 5 12 17 16)(3 13 6 15 11)(4 8 10 9 14). ThenH = <a >isa
subgroup ofZ = PSL(2,2*) andG contains the following elements:
g1 = (114 17 10 11)(2 3 13 16 12)(4 9 6 15 7),
=(116951012 17136 4 1514 3 11 2 8 7),
(1512624169811 10 3 15 17 13 7 14),
g1=(1931517)(2 13 4 5 7)(6 11 16 12 10),
=(1175314 1597 1211 8 16 2 6 10 13 4),
(

161213 118357216 14 154 9 17 10).

By Magma [2],G = < H, g; > for each integet < i < 6. Define
(1)

Dpsra1) = =Cos(G,H,¢9),i=1,2,...,6.

Again by Magma [2], the coset dlgrapﬁs()

PSL(2,24) (1 <1< 6) re pairwise non-isomorphic

pentavalent arc transitive of ord&t - 3 - 17 with Aut( PSL(2 24) ) = PGL(2,2%) fori=1,2,3 and
5 6
| AU (DY g on) | = | AUt(DR) ;4 00)) | = 2 | G | and| Aut(D;;L224)) | =4x |G |.

Example2.6 : LetH = < (1 7 4 6 5) >. ThenH is a subgroup off = A7 andG contains the
following elements:

g=147)(235), ¢g=(1263T7425), 9g3=(1726543),

g1=(1246357), g5=(1567243), gs=(1453267),

gr=(01532476), gs=(247)(3605), go=(17)(2 4 5)(3 6),

glo= (147235, gn=0236754), go=(123T7)(45).

By Magma [2],G = < H, g; > for each integet < i < 12. Define
DXZ = Cos(G, H,g;), (1 <i<12).

Again by Magma [2],1)2 (1 < i < 12) are pairwise non-isomorphic pentavalent arc transitive
digraphs of ordep? - 32 - 7 with Aut(DXl) = A; (1 <i <6), Aut(ijl) = S7(7 < i < 10) and
Aut(D')) | = 4x | A7 |fori = 11,12.

Example2.7 : LetG = S7. ThenG contains the following elements:

a=(23457), g=(13)(24567), go=(142)67),
g35=(165)(2374), gau=(146517)(23), g5=(16237)(45),
g6=(135)(2476), gr=(14)(23765), gs=(123654),
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go=(167)(2453), gro=(1675)(234).
Let H = < a >. By Magma [2],G =< H, g; > for each integet < i < 10. Define

(i) :=Cos(G,H,g;), (1 <1 < 10).
Agaln by Magma [Z]D - (1 <@ < 10) are pairwise non-isomorphic pentavalent arc transitive
digraphs of ordep? - 32 . 7and Au(DS7) =8; (1<i<5),|Aut(D 57) |=2x|S7](i=6,7,8)
and|Aut(Dy)) | = 4x | Sy |fori = 9, 10.

Example2.8 : LetG = PSL(2,31). ThenG contains the following elements:
= (111 8 3 16)(4 12 10 15 13)(5 17 14 7 9),

g1 =(114 17 10 11)(2 3 13 16 12)(4 9 6 15 7),

(19315 17)(2 1345 7)(6 11 16 12 10),

(1 12 9)(2 17 15)(3 11 4)(5 16 8)(6 14 13),

(1746217 1511 13 10 16 3 8 9 14),

(1

(1

721089126 3 17 11 14 15 13 4 16 5),
621674175 11 14 8 10 3 13 15 9 12).

Let H = < a >. Define

DE%L@ 31) = Cos(G, H,g;), (1 <i<6).
By Magma [2],G = < H,g; > for eachl < i < 6 and the coset dlgrapf‘i@PSL(2 31, are

pairwise non-isomorphic pentavalent arc transitive of oder3 - 31 such that

AU(DSY, o 50) = PSL(2,31) (i = 1,2,3), AUt(Dy), ,4,)) = PGL(2,31) for i = 4,5 and
AUDE, o 50) | =4x | PSL(2,31) |.

Example2.9 : LetG = M7;. ThenG contains the following elements:

:(1 11 6 7 3)(4 8 10 5 9), 910 =
2 11 10)(3 7 8 9), g1 =
910 3 4)(5 11 8 6 7), g1a =
2 11 3 9)(5 7 10 8 6), gis=(1 8310274 5)(9 11),
36598117410 2), gu=(1768541039 11 2),

(141176103 2)(5 9),
=(1 (
(2 (
(1 (
(1 (
(110 2 9)(3 7 6 11), g15=(1 6 10 5)(2 7 11 9),
(1 (
(1 (
(1 (
(1 (

128791063411 5),
16105749112 338),

37568111024 9), gi6=(179)(2 4)(3 10 11 6 8 5),
8396210574 11), gr=(26)(3710114589),
71062 11 9 3)(4 8), gis=(2710 654 9 8)(3 11),
7911 25 3 4)(6 10), glo=(1116210 8 9 3)(5 7),
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=(17592118410 3 6),
(135286)479)(10 11),
(12895 11)(3 7)(4 10 6),
(181141027539 6), 915 =
=(19528107 34 11 6), 946
= (17 10 5)(2 11 8 3), a7
(19105428 6)(7 11), gag =
(11127581096 4 3),
(147396 11 8)(2 10),
(2109 4)(5 6 7 11),
g30=(124 810 9)(3 11 6)(5 7),

(

(

(

(

(

(

(

(

(

(

(

—_

2 8)(3 6 11 9 10 7)(4 5),
43)(2 11 8 6 7 10)(5 9),
21045739811 6),
5103769 4)(2 11),
1159 3)(2 7 8 4 10),
374921065 11 8),
38119 7)(2 10 4)(5 6),
8 5)(2 7 6 4 3 9)(10 11),
5)(2 310 7 9 8)(4 11 6),
11729 8 3 5)(4 10),
39)(2 5 11 8 4 10)(6 7),
4)(2 61110 9 8 3 5),
49118)(25367),

11 7 10 6)(2 8 3 4 9),
113549 2 10)(7 8),

6 9)(2 10 3)(4 7 11),
10)(2 6 5 8 3 11 4 9),
106 5 11 4 3 9)(2 7),
53911106274 8),
4)(2 3578 11)(6 9 10),
2387 4)(5 10 11)(6 9),
5117289 10)(3 4).
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Let H = < a >. Define
DE\?H = Cos(G, H,g;) (1 <i<63).

By Magma [2],G = < H, g; > for eachl < i < 63 and the coset digrapl‘i@ﬁf}11 are pairwise
non-isomorphic pentavalent arc transitive of ordér 32 - 11 such that Au(th\?n) = M (1 <
i < 52), [AU(DY) ) |= 2x | My |for 53 < i < 58, [Aut(DY) ) | = 4x | My | where
i =59,60,61,62 and|Aut(DS? ) | = 12x | My |.

Example2.10 : LetG = PGL(2,31). ThenG contains the following elements:
a= (110 23 20 19)(2 27 13 32 7)(4 29 24 31 18)(5 16 22 25 17)

(6 9 15 26 14)(8 21 30 12 11),
g=1(128 8 11 527 9 32 10 17)(2 29 13 20 30 21 3 25 19 22)



1926 M. AKBARIZADEH, M. ALAEIYAN AND R. SCAPELLATO

(4 23 12 16 15 14 18 7 26 31).

Let H = < a >. By Magma [2], the coset digraflpi 2,31y := Cos(G, H, g) is pentavalent
arc transitive of orde2® - 3 - 31 and AulDpgr231)) = PGL(2,31).

Example2.11 : LetG = As. ThenH = < (2 3 8 6 7) > is a subgroup ofy. Take
g=1(16 8)(2 4)(3 5) € Gand defineDy, := Cos(G, H,g). By Magma [2],< H,g > = G and
D4, is a pentavalent arc transitive digraph of org@er 32 - 7 with Aut(Dy,) = As.

Example2.12 : LetG = Ss. ThenH = < (4 6 5 7 8) > is a subgroup of7. Take
g= (18253 4) e GanddefineDg, := Cos(G, H,g). By Magma [2],< H,g > = G andDg,
is a pentavalent arc transitive digraph of ordér 32 - 7 with Aut(Dg,) = Ss.

Example2.13 : LetG = Ag. ThenH = < (1 9 6 3 5) > is a subgroup of5. Take
g=(164)(28 59 7) € GanddefineD,, := Cos(G,H,g). By Magma[2],< H,g > =G
andD 4, is a pentavalent arc transitive digraph of or@ér 3* - 7 with Aut(D4,) = A.

Example2.14 : LetG = PSL(3,4). Then
H=<(141218 7)(3 8 5 13 19)(6 21 15 10 14)(9 20 16 11 17) > is a subgroup of
G. Takeg = (1 10 7 6 20)(2 18 4 14 11)(3 8 16 5 21)(9 15 12 19 13) € G and define
Dpsr3a) = Cos(G,H,g). By Magma [2],< H,g > = G andDpgy,34) is @ pentavalent arc
transitive digraph of orde2® - 32 - 7 with Aut(Dpgy,3,4)) = PSL(3,4).

Example2.15 : LetG = PGL(3,4). Then
H=< (18129 3)(2 10 11 18 20)(4 14 13 5 19)(6 7 21 17 16) > is a subgroup of5.
Takeg = (1 9 21 13 18 7 8 6 3 19 15 11 14 2 17 16 4 10 12 5 20) € G and define
Dparsa) = Cos(G,H,g). By Magma [2],< H,g > = G andDpgy,34) iS a pentavalent arc
transitive digraph of orde?® - 3 - 7 with Aut(Dpg(3.4)) = PGL(3,4).

Example2.16 : LetG = M. ThenH = < (1 12 7 6 10)(2 8 9 3 4) > is a subgroup
of G. Takeg = (1 10 7 11 3 5)(2 8 4)(9 12) € G and defineDy,,, := Cos(G, H,g). By
Magma [2],< H, g > = G andDy,,, is a pentavalent arc transitive digraph of orger 33 - 11 with
Aut(Dyy,,) = Mia.

Example2.17 : LetG = PSL(2,3*). Then

H=< (131615 75)(2 77 53 23 25)(3 80 48 37 74)(4 50 33 64 14)
(5 18 28 27 69)(7 78 46 41 52)(8 59 82 70 35)(9 56 44 67 36)

(10 24 20 34 63)(11 76 40 30 62)(12 79 58 61 66)(13 43 51 29 38)
(16 26 39 57 17)(19 21 73 49 42)(22 71 72 54 55)(32 60 65 68 47) >
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is a subgroup ofy. Take
g=1(143 20 45 25 21 17 79 22 81 41 9 31 69 35 2 10 82 74 61 5 78 60 34 27
62 15 8 64 46 37 63 50 42 32 40 7 55 11 33)(3 19 26 71 57 72 29 24 56 4 80
44 38 68 18 13 52 67 53 16 23 39 58 47 49 54 6 76 51 65 12 30 59 73 48 36
70 75 77 66) € G.

DefineD,y,, := Cos(G, H,g). By Magma [2],< H,g > = G andD,,, is a pentavalent arc
transitive digraph of orde2® - 33 - 11 with Aut(Dyy,,) = Mis.

Example2.18 : LetG = Suz(8). ThenG contains the following elements:

1 25 0 22 x oz xt b
2 0 2% 0 0 22 2 0
a= and g=
0O = 0 O 2 x oz 23
2 0 0 0 1 2 25 =z

LetH = < a>. ByMagma[2], we havé&l = < H,g > andDg,.(s) := Cos(G, H,g)is a
pentavalent arc transitive digraph of or@ér- 7 - 13 and AU(Dg,.(s)) = Suz(8).

3. MAIN RESULTS

In this section, we assume thEtis a strongly connecte(, 1)-transitive5-valent digraph of order
29pbq, wherep andq are distinct odd primesy € {3,...,8},b € {1,...,4}. Thus| G, | = 5

for every vertexv € V, by [14, Theorem 1.2]. ThehG | = 2 -5-p’ - . We also assume that
G is non-solvable. The following result shows th@thas no non-trivial solvable normal minimal

subgroups.

Lemma3.1— LetT isa strongly connected-arc transitives-valent digraph andv be a solvable
non-trivial normal minimal subgroup @f. ThenN is an elementary abeligngroup andAut(?) =
S5 wr Z,. for somer > 3.

PROOF: Let N be a solvable non-trivial normal minimal subgroupaf By [5, Corollary 4.3A]
N is an elementary abeligmgroup for some prime. SinceG is arc transitive G, is primitive
onI'*(v), for each vertexw € V. So| N, | = 1or5 | | N, |. Inthe former case, a¥ is
strongly connected, we gé&f = 1, which contradicts our assumption. In the latter caSeis a
elementary abeliab-group. So by [15, Theorem 2.9f> = Cy(5,t), wherer = | G : G* |> 3, and
1 <t <r — 1. Therefore by [15, Theorem 2.8], A(Lf) = S5 Wr Z,.

By [15, Theorem 2.8], the digrapt. (5, ¢ — 1) is pentavalent an@'-arc transitive but notG, 2)-
arc transitive, wheré = S; wr Z,. So| G | = 23" - 3" . 57 . . This conclude tha& contains no
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Table 1: Non-abelian simplg, p, ¢, 5}-groups
T Order G

PSL(2,2%) | 24.3-5.17 | PSL(2,2%) - PSL(2,2%) x Zy - PSL(2,2%) x Z4
PSL(2,3%) | 24-3%.5.41 | PSL(2,3%) - PSL(2,3%) x K (K < Z4 X 7o)
PSL(2,11) | 22-3-5-11 | PSL2,11)- PGL(2,11)

PSL(2,19) | 22-32.5-19 | PSL(2,19) - PGL(2, 19)

PSL(2,31) | 2°-3-5-31 | PSL(2,31) - PGL(2,31)

Az 23.32.5.7 | Ar-S;

Ag 260.32.5.7 | Ag-S

Ag 20.31.5.7 | Ag-Sy

PSL(3,4) [26.-32.5.7 | PSL(3,4)-PSL(3,4) x K (K < D12)

M1; 24.32.5-11 | Myy

Mo 26.33.5.11 | My2 - Mg X Zg

Suz8) 20.5.7-13 | Suz8)

solvable non-trivial normal minimal subgroup. We are now going to prove the main result.

Theorem3.2— Let T be a strongly connected?, 1)-transitive5-valent digraph of orde2?pbq,
wherep andq are distinct odd primes; € {3,...,8},b € {1,...,4}, andG is non-solvable. Then
G is described in Table 1, ang= 3 or 13 andp € {7,11,17,19,31,41}.

PROOF: Let T be the group generated by all minimal normal subgroups.o807 = Soc(G).
SinceG contains no non-trivial abelian normal subgroups, by [5, Theorem 4B3#&]a direct product
of non-abelian simple groups. Sing€' | = 2% -5 - p® - ¢, and since the order of every non-abelian
simple group is divisible by at least three distinct priniEss a non-abelian simple normal subgroup

of G. SetC := Cx(T). Sowe havejc% g < Aut(T). SinceC = 1, by [5, Corollary 4. 3A],

we havel' < G < Aut(T). Therefore by [4, 8], we can list all groufisandG in Table 1.

Since| G, | = 5 for eachw € V, we haveH := G, ~ Zs. By Magma [2], eaclt7 is determined
in Table 1, has one conjugacy class of subgroups isomorptifg #nd H is Sylow 5-subgroup of
G. Thereforel can be represented as a coset digr@pk(G, H, g), for someg € G ~. H such that
g '¢ HgH andG =< H, g >.

AssumeG = PSL(2,11), PGL(2,11), PSL(2,19), PGL(2,19), PSL(2,2%), Az,
S7, PSL(2,31), Mi;. So by Magma [2] (see the Magma code in Append—liz)i,s isomorphic to one
of the digraphs in Examples 2.1-2.18.
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The coset digraphs corresponding to the rest of grakiis Table 1 can be obtained by using
the Magma code in Appendix. (The available version of Magma does not allow us to compute all
the digraphs corresponding to the rest of groGidae Table 1). This concludes the proof of Theorem
3.2. O

APPENDIX
MAGMA CODE

/*
Input : a finite group and a positive integer (G is one of the groups in Table 1, and= 5)
Output : all pentavalent arc transitive coset digraphs with automorphism gfoup
*/
Graph= function G, n);
graph:= [];
1 :=0;
P := SylowSubgroupG, n);
l:={a:ain G| sub< Gla,P > eq G};
L:={a:ainl| a 'notin {h*ax*k:h,kin P}};
T := Transversdla, P);
TH := CosetTable&G, P);
Vi={t:tinT}
for xin L do
D:={hxxxk:hkinP};
E:={[TH(1,b),TH(1,d*b)] : binT,din D};
X :=Digraph< V' | E >;
A:=AutomorphismGroufX );
if (not exist§r : rin graph| Islsomorphi¢X, r) eq true}) then
Append( ~ graph,X);
=141
end if;
end for;
returni, graph;
end function;
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