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Abstract

In the 1980s, P. J. Cameron asked whether the adjacency matrix of
any arc-transitive digraph is diagonalizable. Babai gave a negative an-
swer to this question and posed an open problem regarding the exis-
tence of vertex-primitive digraphs whose adjacency matrices are non-
diagonalizable. Recently, Li, Xia, Zhou and Zhu constructed an infinite
family of such digraphs and gave some finite examples which are not Cay-
ley digraphs. Among these finite examples was a digraph arising from the
action of PSL2(17) on 2-subsets of the projective line PG1(17). In this
note, we show that the smallest vertex-primitive digraphs whose adja-
cency matrices are non-diagonalizable arise from the action of PSL2(17)
on 2-subsets of PG1(17). We also show that the automorphism group of
a non-diagonalizable vertex-primitive digraph is of almost simple type,
diagonal type, or product type.

1 Introduction

All groups and (di)-graphs considered in this paper are finite. A digraph is a
pair X = (V,E), where V is a non-empty set and E is a relation on V which is
disjoint from the diagonal relation {(v, v) : v ∈ V }. As usual, if the relation E is
symmetric (i.e., (u, v) ∈ E implies (v, u) ∈ E), then we simply call X = (V,E) a
graph. The adjacency matrix of the digraph X = (V,E) is the 01-matrix A(X)
indexed in its rows and columns by vertices in V , and for any u, v ∈ V , A(X)uv = 1
if (u, v) ∈ E and 0, otherwise. Whenever X = (V,E) is a graph, then its adjacency
matrix A(X) is symmetric and thus diagonalizable over the reals. This is however
not always the case for any digraph (for example, a digraph whose adjacency matrix
is a Jordan block of a nilpotent matrix). We will call the digraph X = (V,E)
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diagonalizable if its adjacency matrix is diagonalizable over C, otherwise it is
called non-diagonalizable .

One of the main objectives of spectral graph theory is to study (di)graphs using
the linear algebraic properties of matrices associated to them. In the case of graphs,
for instance, one can further ask for the structures of graphs whose adjacency matrix
or Laplacian matrix can be diagonalized using matrices with nice properties such
as Hadamard matrices [4]. For (non-symmetric) digraphs however, even the fact of
being diagonalizable is not guaranteed. One can construct many examples of (non-
symmetric) digraphs that are diagonalizable, and some that are non-diagonalizable.
However, when more conditions such as regularity or symmetry are imposed on
the structure of the digraph, then non-diagonalizable digraphs become rare. The
purpose of this paper is to shed a light on some important properties regarding the
diagonalizability of vertex-primitive digraphs using some well-known results in the
theory of association schemes.

A digraph X = (V,E) is called regular if there exists a positive integer d, called
the valency of X, such that

d = |{v ∈ V : (u, v) ∈ E}| = |{v ∈ V : (v, u) ∈ E}| ,

for all u ∈ V . A digraph X = (V,E) is called arc-transitive if its automorphism
group Aut(X) acts transitively on the set of arcs E. The digraph X = (V,E) is
called vertex-primitive if Aut(X) in its action on V is primitive, that is, the only
Aut(X)-invariant partitions of V are those with one part or where each part is a
vertex.

In [5], Cameron asked whether all arc-transitive digraphs are diagonalizable. In
[8], Godsil showed that there are non-diagonalizable vertex-transitive digraphs. Im-
proving this result, Babai gave a negative answer to Cameron’s question in [1]. The
following problem was also posed in [1, Problem 2.4].

Problem 1.1. Construct vertex-primitive digraphs that are not diagonalizable.

Recently, Li et al. [10] constructed an infinite family of digraphs answering Prob-
lem 1.1. Their construction boils down to finding a non-diagonalizable vertex-
primitive digraph and using a (di)graph product to obtain an infinite family. In
addition, they asked a question [10, Question 5.2] regarding the smallest vertex-
primitive digraphs (in terms of the number of vertices) that are not diagonalizable.
They also conjectured the following.

Conjecture 1.2. [10] Every arc-transitive vertex-primitive digraph is diagonalizable.

The main objective of this note is to map out the classes of primitive groups from
which one would expect to find more non-diagonalizable vertex-primitive digraphs
and to determine the smallest such digraphs. The results presented in this note fol-
low from a well-known result in the theory of association schemes. The set of all
orbitals of a transitive group forms what is known as an orbital scheme . These
combinatorial objects are well studied and some of their algebraic properties are also
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well understood. For instance, the adjacency matrices of the orbitals correspond-
ing to a permutation group G ≤ Sym(Ω) commute if and only if the permutation
character 1G

Gω
of the transitive group G ≤ Sym(Ω) is multiplicity-free, that is, its ir-

reducible constituents have multiplicity equal to 1. Using the theory of commutative
association schemes, one can show the following (see Section 2 as well as [3]).

Lemma 1.3. If X = (V,E) is a vertex-transitive digraph whose vertex-stabilizers
are multiplicity-free, then it is diagonalizable.

Using this fact, one can deduce that all vertex-primitive digraphs whose auto-
morphism groups are of rank up to 4 are diagonalizable. The latter also holds for the
rank 5 cases since it is not hard to show that the point-stabilizer of a primitive group
of rank 5 is also multiplicity-free. Hence, a necessary condition for a vertex-primitive
digraph to be non-diagonalizable is for it to arise from some primitive group of rank
at least 6. We would like to note here that surprisingly there are no known primitive
groups of rank 6 whose point stabilizers are not multiplicity-free (see [11] for details).

Using the fact that any vertex-transitive digraph is a union of orbital digraphs
in the orbital scheme arising from the full automorphism group, we are able to
prove many corollaries of Lemma 1.3. In particular, we determine the smallest non-
diagonalizable vertex-primitive digraphs, and we give some necessary conditions for a
vertex-primitive digraph to be non-diagonalizable in terms of the O’Nan-Scott types
of its automorphism group.

This note is organized as follows. In Section 2, we recall some results on commu-
tative association schemes. In Sections 3.1 and 3.2, we respectively determine the
smallest non-diagonalizable vertex-primitive digraphs and the O’Nan-Scott types of
non-diagonalizable vertex-primitive digraphs.

2 Association schemes

Let Ω be a finite set and R = {O0, O1, . . . , Ok} a set of relations on Ω such that
O0 = {(ω, ω) : ω ∈ Ω}. The pair (Ω,R) is called an association scheme if

(1) R is a partition of Ω× Ω.

(2) For any 0 ≤ i ≤ k, we have that O∗
i = {(ω′, ω) : (ω, ω′) ∈ Oi} ∈ R. In particular,

∗ can be viewed as a permutation of {0, 1, . . . , k} such that i∗ = j if and only if
O∗

i = Oj.

(3) For any i, j, k ∈ {0, 1, . . . , k}, there exists a positive integer pkij such that, given
(ω, ω′) ∈ Ok,

pkij := |{δ ∈ Ω : (ω, δ) ∈ Oi and (δ, ω′) ∈ Oj}| .

The numbers (pkij) are called the intersection numbers of the association scheme
(Ω,R). Moreover, if pkij = pkji for any i, j, k ∈ {0, 1, . . . , k}, then (Ω,R) is called
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commutative . It is worth noting that for any i ∈ {1, . . . , k}, the pair (Ω, Oi) de-
termines a regular digraph with valency p0ii∗ . For any Oi ∈ R, the digraph (Ω, Oi)
is referred to as the digraph corresponding to the relation Oi. If Oi is symmetric
(i.e., (ω, ω′) ∈ Oi implies that (ω′, ω) ∈ Oi), then (Ω, Oi) is an undirected graph.
The Bose-Mesner algebra or the adjacency algebra corresponding to the as-
sociation scheme (Ω,R) is the complex matrix algebra generated by the adjacency
matrices of the digraphs of its relations.

An important class of association schemes arises from the orbitals (i.e., orbits
on pairs) of a transitive permutation group1. Indeed, if G ≤ Sym(Ω) is a transitive
group and R is the set of all orbitals of G, then (Ω,R) is an association scheme. Any
association scheme arising in this way from a transitive group is called Schurian.
The digraphs corresponding to the relations in a Schurian association scheme are its
orbital digraphs .

Unsurprisingly, certain structures of a Schurian association scheme depend on
the transitive group it arises from. Henceforth, we let G ≤ Sym(Ω) be a transitive
group and (Ω,R) be the corresponding association scheme, where R is the set of
all orbitals of G, and recall that a point stabilizer of G is a subgroup of the form
Gω = {g ∈ G : ωg = ω}, where ω ∈ Ω. Then, (Ω,R) is a commutative association
scheme if and only if Gω is a multiplicity-free subgroup of G (see [3]); that is, if
1G
Gω

is the permutation character of G ≤ Sym(Ω), then every irreducible constituent
of 1G

Gω
has multiplicity 1. In the case where Gω is a multiplicity-free subgroup of G,

the eigenvalues of the digraphs in the association scheme can be determined using
the irreducible characters of the group G. Further, the eigenspaces of these graphs
are direct sums of certain irreducible CG-modules appearing in the decomposition
of the permutation module of the action of G (see [3] for details on these).

Assume henceforth that Gω ≤ G is multiplicity-free. Then, the association
scheme (Ω,R) arising from the transitive group G ≤ Sym(Ω), where R is the set of
all orbitals of G, is a commutative association scheme. In this case, if all digraphs in
the Schurian association scheme are undirected (i.e., they are all graphs), then the
adjacency matrices of the orbital graphs in (Ω,R) are simultaneously diagonalizable.
Since any vertex-transitive digraph is a union of orbital digraphs of its full automor-
phism group, it must be diagonalizable. If there is at least one orbital digraph in
(Ω,R) that is not undirected, then we lose the property of being symmetric, however,
the adjacency matrices of the orbital digraphs remain simultaneously diagonalizable.
This follows from the multiplicity-freeness of the point stabilizer. Indeed, as the asso-
ciation scheme (Ω,R) is commutative, the adjacency matrices of the orbital digraphs
are normal matrices (i.e., they commute with their conjugate transpose) that are also
pairwise commuting. Therefore, the adjacency matrix of any orbital digraph (or any
matrix in the Bose-Mesner algebra) is diagonalizable over C through a common set
of orthogonal eigenvectors, and the proof of the next lemma follows.

Lemma 2.1. If X = (V,E) is a vertex-transitive digraph whose vertex-stabilizers
are multiplicity-free, then it is diagonalizable.

1These are also known as homogeneous coherent configurations.
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An immediate consequence of this is that any vertex-transitive digraph whose
automorphism group is of rank at most 5 is diagonalizable. In the next two sections,
we will give other consequences of the above-mentioned lemma.

3 Some consequences of Lemma 1.3

3.1 The smallest non-diagonalizable vertex-primitive digraphs

In [10], four examples of non-diagona-lizable and non-Cayley vertex-primitive di-
graphs were given; they were obtained through computer search. Among these was a
vertex-primitive digraph of size 153 arising from the action of PSL2(17) on 2-subsets
of the projective line PG1(17). In the next theorem, we prove that this digraph is
one of two non-diagonalizable vertex-primitive digraphs that are obtained by taking
the union of two orbitals.

Theorem 3.1. The smallest non-diagonalizable vertex-primitive digraphs arise from
the action of PSL2(17) on 2-subsets of PG1(17), with point stabilizer isomorphic to
D16. In particular, there are two non-diagonalizable vertex-primtive digraphs on 153
vertices that are a union of two orbitals, up to isomorphism.

Proof. By Lemma 2.1, we can eliminate the vertex-primitive digraphs arising from
primitive groups whose vertex-stabilizers are multiplicity-free. Using Sagemath [13],
the only primitive groups of degree less or equal to 153 whose point stabilizers are not
multiplicity-free are the ones given in Table 1. The necessary Sagemath computations
are given in [12].

Row G Gω rank Primitive group id

1 PSL2(11) D12 9 PrimitiveGroup(55,1)

2 PSL2(13) D14 9 PrimitiveGroup(78,1)

3 PSL2(13) D12 12 PrimitiveGroup(91,1)

4 PSL2(13) Alt(4) 11 PrimitiveGroup(91,3)

5 PSL2(17) D18 12 PrimitiveGroup(136,1)

6 PSL2(17) D16 15 PrimitiveGroup(153,1)

Table 1: Primitive groups G of degree up to 153 whose point stabilizers are not
multiplicity-free.

As any vertex-primitive digraph whose automorphism group contains a transitive
subgroup G ≤ Sym(Ω) must be a union of orbital digraphs of G, it is enough to check
all the possible unions of orbital digraphs giving a non-symmetric digraph. We show
using Sagemath that all vertex-primitive graphs whose automorphism groups and
vertex stabilizers are in Rows 1-5 of Table 1 are diagonalizable.

Now, consider the group in Row 6 of Table 1. This primitive group is PSL2(17)
in its action on the 2-subsets of the projective line PG1(17). The point stabilizer of
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this action is isomorphic to the dihedral group D16. The rank of this primitive group
is 15; in particular, there are 10 symmetric and 4 non-symmetric orbitals. These
orbitals can be further categorized as

• 6 symmetric orbitals each with valency 16,

• 2 symmetric orbitals each with valency 8,

• 2 symmetric orbitals each with valency 4,

• 4 non-symmetric orbitals each with valency 8.

There exist a non-symmetric orbital O and two symmetric orbitals O1 and O2

such that the digraphs whose set of arcs are respectively O ∪ O1 and O ∪ O2 both
have valency 24. The minimal polynomials of these digraphs are respectively

(x− 24)(x− 4)(x+ 8)x2(x3 − 3x2 − 9x+ 3)

and

(x− 24)(x− 6)x2(x2+4x+ 8)(x3 + 3x2 − 36x+ 51).

Consequently, these digraphs are both non-diagonalizable. It can be verified (see
Table 1) that any non-diagonalizable vertex-primitive digraph with 153 vertices that
is a union of two orbitals is isomorphic to one of these two digraphs.

We note that there are other non-diagonalizable vertex-primitive digraphs which
are obtained by taking the union of at least 3 orbitals arising from this action of
PSL2(17). In Appendix A, we give all non-diagonalizable digraphs arising from
PSL2(17) acting on D16.

3.2 O’Nan-Scott types of non-diagonalizable vertex-primitive digraphs

Let G ≤ Sym(Ω) be a primitive group. Recall that the socle Soc(G) of G is the
subgroup of G generated by all its minimal normal subgroups. The O’Nan-Scott the-
orem [6, Theorem 4.1.A] gives a comprehensive description of the socles of primitive
groups and their embeddings. In particular, primitive groups can be categorized as
one of the following types (see [6] for the definitions):

• if Soc(G) is regular, then G is either of

– affine type : Soc(G) is an elementary abelian p-group and G ≤ AGLn(p)
whose point stabilizer is irreducible,

– twisted wreath product type ,

• if Soc(G) is not regular, then Soc(G) is non-abelian andG is one of the following
types
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– almost simple type: Soc(G) is a non-abelian simple group and G is
contained in the automorphism of Soc(G),

– diagonal type ,

– product type .

In [2], Baddeley extensively studied and categorized the multiplicity-free sub-
groups of primitive permutation groups. Using this result, another corollary of
Lemma 1.3 is the following.

Theorem 3.2. Let X = (V,E) be a vertex-primitive digraph and let G = Aut(X).
If X is non-diagonalizable, then one of the following occurs.

1. G is of almost simple type,

2. G is of diagonal type and Soc(G) = T k, where T is a non-abelian simple group,
and k ≥ 4 or k = 3 and T ̸∈ {Alt(5), Sym(5)},

3. G is of product-type and does not arise from some transitive subgroup H such
that Kn ≤ G ≤ H ≀ Sym(n) and K ≤ H is multiplicity-free.

An immediate consequence of Theorem 3.2 is that vertex-primitive digraphs
whose automorphism groups admit a regular socle are diagonalizable. We also note
that the infinite family constructed in [10] is of product type. Therefore, it is of inter-
est to ask whether there is an infinite family of non-diagonalizable vertex-primitive
digraphs with the property that the socles of the automorphism groups are almost
simple. In [10], the authors gave another example of non-diagonalizable vertex-
primitive digraphs arising from the action of PSL2(25) on 2-subsets of PG1(25). As
we will see shortly, this example might be part of a larger family.

Recall than an equitable partition of a digraph X = (V,E) is a partition π =
{C1, C2, . . . , Ck} such that for any 1 ≤ i, j ≤ k, the number |{u ∈ Cj : (u, v) ∈ E}|
only depends on i and j, and not on the choice of u ∈ Ci. If A is the adjacency
matrix of a digraph X and π is an equitable partition, then the quotient matrix
of π is the |π| × |π|-matrix Aπ indexed by the cells of π in its rows and columns such
that the (C,C ′)-entry of Aπ is the number of arcs from a vertex of C into C ′, for
C,C ′ ∈ π. A well-known fact about quotient matrices is that the minimal polynomial
of Aπ divides that of A. See [7] for details.

We have verified the following examples using Sagemath (see [12] for details on the
computations) by studying equitable partitions obtained from the orbits of certain
subgroups, whose corresponding quotient matrices are not diagonalizable.

Example 3.3. The action of PSL2(49) on 2-subsets of PG1(49) gives rise to a number
of non-diagonalizable vertex-primitive digraphs. Some of these digraphs are a union
of two orbital digraphs, exactly one of which is undirected. In particular, there exists
a non-diagonalizable vertex-primitive digraph whose minimal polynomial admits a
factor equal to (x− 6)2. This factor (x− 6)2 in fact divides the minimal polynomial
of the equitable partition consisting of orbits of a subgroup PGL2(7) of PSL2(49).
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Example 3.4. The action of PSL2(81) on 2-subsets of PG1(81) gives rise to a non-
diagonalizable vertex-primitive digraph whose minimal polynomial admits a factor
equal to (x − 6)2. Similar to the previous example, the factor (x − 6)2 is a factor
of the minimal polynomial of an equitable partition obtained from the orbits of a
subgroup PGL2(9) of PSL2(81).

We are not able to determine whether there is an infinite family of non-diagonalizable
vertex-primitive digraphs arising from almost simple groups at the moment. Exam-
ples 3.3 and 3.4 both arise from the action of PSL2(q

2) on 2-subsets of PG1(q
2), but

we have not been able to show whether they are part of a larger family. Therefore,
we ask the following question.

Question 3.5. When does the group PSL2(q) acting on 2-subsets of PG1(q) give
rise to a non-diagonalizable vertex-primitive digraph?

4 A remark about Conjecture 1.2

Let X = (V,E) be a vertex-primitive digraph whose automorphism group is G. It is
well known that X is arc-transitive if and only if it is an orbital digraph of G. Hence,
in order to prove Conjecture 1.2, one needs to show that all orbital digraphs arising
from a primitive group are diagonalizable. Of course, one should only consider the
primitive groups whose point-stabilizers are not multiplicity-free.

Since the use of association schemes is one of the few methods to globally study
the eigenvalues of orbital digraphs, Conjecture 1.2 seems to be intractable so far. We
will show that even in the case where X is a Cayley digraph, the problem remains
highly non-trivial.

From now on, we let G ≤ Sym(Ω) be a primitive group such that Gω is not
multiplicity-free, and assume that R ≤ G is a regular subgroup. Since G contains
a regular subgroup, all of its orbital digraphs are Cayley digraphs. Fix ω ∈ Ω. By
regularity of R, for any ω′ ∈ Ω, there is a unique r ∈ R such that ω′ = ωr. Therefore,
there is a one-to-one correspondence between Ω and R which identifies ω′ ∈ Ω with
r ∈ R such that ωr = ω′. The action of G on R can be understood as follows. For
any g ∈ G and r ∈ R, rg is the unique element of R such that ωrg = ωrg. Using
the action of Gω on R, it is not hard to determine the connection sets of the orbital
digraphs.

It is also well known that the orbitals of G are in one-to-one correspondence with
the suborbits of G (i.e., the orbits of Gω). Assume that G has rank d + 1, and let
O0(ω), O1(ω), . . . , Od(ω) be the suborbits of G. Let S0, S1, . . . , Sd be the orbits of
Gω on R. Without loss of generality, we may assume that for any i ∈ {0, 1, . . . , d},
there exists ri ∈ Si such that ωri ∈ Oi(ω). Then, it is not hard to show that for any
i ∈ {0, 1, . . . , d}, we have

Si = {r ∈ R : ωr ∈ Oi(ω)}.
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Using [3, Theorem 6.1], the orbital digraphs of G are the Cayley digraphs Cay(R, Si),
for all i ∈ {0, 1, . . . , d}. Moreover, the orbital scheme of G ≤ Sym(Ω) is isomorphic
to a Schur ring (see [3, Theorem 6.1]).

Let Φ : G → GL|G|(C) be the regular representation of the group G. For each
i ∈ {1, 2, . . . , d}, by [9, Proposition 7.1] the adjacency matrix of Cay(R, Si) is similar
to the matrix

Φ(Si) =
⊕

X∈IRR(G)

trace(X(1))X(Si)

where IRR(G) is a complete set of non-equivalent irreducible representations of G.
Consequently, Cay(R, Si) is diagonalizable if and only if Φ(Si) is diagonalizable, or
equivalently X(Si) is diagonalizable for any X ∈ IRR(G). Since Si is an orbit of Gω

on R, there exists h1, h2, . . . , ht−1 ∈ Gω, where t = |Si|, such that

Si = {s, sh1 , sh2 , . . . , sht−1},

for some s ∈ R.

In addition, as G is a finite group, Φ(g) is diagonalizable for any g ∈ G. Hence,
Φ(Si) is a sum of diagonalizable matrices. Consequently, to prove Conjecture 1.2
for Cayley digraphs, one needs to study when a sum of matrices from the regular
representation is diagonalizable.

A Computations

Consider the group PSL2(17) in its action on 2-subsets PG1(17). Recall that this
group is primitive of rank 15. It has:

• 6 symmetric orbitals each with valency 16,

• 2 symmetric orbitals each with valency 8,

• 2 symmetric orbitals each with valency 4,

• 4 non-symmetric orbitals each with valency 8.

Let X1, X2, X3, X4, X5, X6 be the orbital graphs with valency 16. Let Y 1 and
Y 2 be the orbitals graphs with valency 8 and S1, S2, S3, S4 the orbital digraphs with
valency 8. Without loss of generality, we may assume that S1∗ = S2 and S3∗ = S4.
Let Z1 and Z2 be the orbital graphs with valency 4. The non-diagonalizable digraphs
arising from the action of PSL2(17) on 2-subsets of PG1(17) are given in the next
tables.
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Digraphs Minimal polynomial

[X3, S1] (x − 24)(x − 6)x2(x2 + 4x + 8)(x3 + 3x2 − 36x + 51)

[X3, S2] (x − 24)(x − 6)x2(x2 + 4x + 8)(x3 + 3x2 − 36x + 51)

[X3, S3] (x − 24)(x − 6)x2(x2 + 4x + 8)(x3 + 3x2 − 36x + 51)

[X3, S4] (x − 24)(x − 6)x2(x2 + 4x + 8)(x3 + 3x2 − 36x + 51)

[X4, S1] (x − 24)(x − 4)(x + 8)x2(x3 − 3x2 − 9x + 3)

[X4, S2] (x − 24)(x − 4)(x + 8)x2(x3 − 3x2 − 9x + 3)

[X4, S3] (x − 24)(x − 4)(x + 8)x2(x3 − 3x2 − 9x + 3)

[X4, S4] (x − 24)(x − 4)(x + 8)x2(x3 − 3x2 − 9x + 3)

[X3, X5, S1] (x − 40)(x − 1)(x + 2)2(x2 − 52)(x3 − 3x2 − 33x + 107)

[X3, X5, S2] (x − 40)(x − 1)(x + 2)2(x2 − 52)(x3 − 3x2 − 33x + 107)

[X3, X5, S3] (x − 40)(x − 1)(x + 2)2(x2 − 52)(x3 − 3x2 − 33x + 107)

[X3, X5, S4] (x − 40)(x − 1)(x + 2)2(x2 − 52)(x3 − 3x2 − 33x + 107)

[X3, X6, S1] (x − 40)(x − 6)(x − 4)(x + 2)2(x2 + 8x + 20)(x3 − 57x − 163)

[X3, X6, S2] (x − 40)(x − 6)(x − 4)(x + 2)2(x2 + 8x + 20)(x3 − 57x − 163)

[X3, X6, S3] (x − 40)(x − 6)(x − 4)(x + 2)2(x2 + 8x + 20)(x3 − 57x − 163)

[X3, X6, S4] (x − 40)(x − 6)(x − 4)(x + 2)2(x2 + 8x + 20)(x3 − 57x − 163)

[X4, X5, S1] (x − 40)(x + 5)(x + 10)(x + 2)2(x2 − 8x + 20)(x3 − 9x2 + 24x − 19)

[X4, X5, S2] (x − 40)(x + 5)(x + 10)(x + 2)2(x2 − 8x + 20)(x3 − 9x2 + 24x − 19)

[X4, X5, S3] (x − 40)(x + 5)(x + 10)(x + 2)2(x2 − 8x + 20)(x3 − 9x2 + 24x − 19)

[X4, X5, S4] (x − 40)(x + 5)(x + 10)(x + 2)2(x2 − 8x + 20)(x3 − 9x2 + 24x − 19)

[X4, X6, S1] (x − 40)(x − 2)(x + 2)2(x3 − 6x2 − 72x + 296)

[X4, X6, S2] (x − 40)(x − 2)(x + 2)2(x3 − 6x2 − 72x + 296)

[X4, X6, S3] (x − 40)(x − 2)(x + 2)2(x3 − 6x2 − 72x + 296)

[X4, X6, S4] (x − 40)(x − 2)(x + 2)2(x3 − 6x2 − 72x + 296)

[S1, S2, S3] (x − 24)(x − 9)(x + 6)2(x2 + 4)(x3 − 9x2 + 81)

[S1, S2, S4] (x − 24)(x − 9)(x + 6)2(x2 + 4)(x3 − 9x2 + 81)

[S1, S3, S4] (x − 24)(x − 9)(x + 6)2(x2 + 4)(x3 − 9x2 + 81)

[S2, S3, S4] (x − 24)(x − 9)(x + 6)2(x2 + 4)(x3 − 9x2 + 81)

[X1, Y2, S1, S4] (x − 40)(x − 7)(x + 2)2(x2 − 2x + 16)(x2 + 8x − 52)(x3 + 3x2 − 1)

[X1, Y2, S2, S3] (x − 40)(x − 7)(x + 2)2(x2 − 2x + 16)(x2 + 8x − 52)(x3 + 3x2 − 1)

[X2, Y1, S1, S4] (x − 40)(x − 7)(x + 2)2(x2 − 2x + 16)(x2 + 8x − 52)(x3 + 3x2 − 1)

[X2, Y1, S2, S3] (x − 40)(x − 7)(x + 2)2(x2 − 2x + 16)(x2 + 8x − 52)(x3 + 3x2 − 1)

[X3, X4, S1, S4] (x − 48)(x − 6)(x + 8)x2(x2 + 32)(x3 − 63x − 9)

[X3, X4, S2, S3] (x − 48)(x − 6)(x + 8)x2(x2 + 32)(x3 − 63x − 9)

[X3, X5, X6, S1] (x − 56)(x − 4)(x + 1)(x + 4)2(x2 + 4x − 48)(x3 − 6x2 − 24x − 8)

[X3, X5, X6, S2] (x − 56)(x − 4)(x + 1)(x + 4)2(x2 + 4x − 48)(x3 − 6x2 − 24x − 8)

[X3, X5, X6, S3] (x − 56)(x − 4)(x + 1)(x + 4)2(x2 + 4x − 48)(x3 − 6x2 − 24x − 8)

[X3, X5, X6, S4] (x − 56)(x − 4)(x + 1)(x + 4)2(x2 + 4x − 48)(x3 − 6x2 − 24x − 8)

[X3, Y1, Y2, S1] (x − 40)(x − 10)(x − 2)(x + 2)2(x2 − 4x + 8)(x3 + 15x2 + 66x + 89)

[X3, Y1, Y2, S2] (x − 40)(x − 10)(x − 2)(x + 2)2(x2 − 4x + 8)(x3 + 15x2 + 66x + 89)

[X3, Y1, Y2, S3] (x − 40)(x − 10)(x − 2)(x + 2)2(x2 − 4x + 8)(x3 + 15x2 + 66x + 89)

[X3, Y1, Y2, S4] (x − 40)(x − 10)(x − 2)(x + 2)2(x2 − 4x + 8)(x3 + 15x2 + 66x + 89)

[X3, Z1, Z2, S1] (x − 32)(x − 3)(x − 2)(x + 1)2(x2 + 2x + 9)(x3 + 3x2 − 78x + 163)

[X3, Z1, Z2, S2] (x − 32)(x − 3)(x − 2)(x + 1)2(x2 + 2x + 9)(x3 + 3x2 − 78x + 163)

[X3, Z1, Z2, S3] (x − 32)(x − 3)(x − 2)(x + 1)2(x2 + 2x + 9)(x3 + 3x2 − 78x + 163)

[X3, Z1, Z2, S4] (x − 32)(x − 3)(x − 2)(x + 1)2(x2 + 2x + 9)(x3 + 3x2 − 78x + 163)

[X4, X5, X6, S1] (x − 56)(x + 7)(x + 4)2(x2 − 4x + 8)(x3 − 12x2 − 9x + 271)

[X4, X5, X6, S2] (x − 56)(x + 7)(x + 4)2(x2 − 4x + 8)(x3 − 12x2 − 9x + 271)

[X4, X5, X6, S3] (x − 56)(x + 7)(x + 4)2(x2 − 4x + 8)(x3 − 12x2 − 9x + 271)

[X4, X5, X6, S4] (x − 56)(x + 7)(x + 4)2(x2 − 4x + 8)(x3 − 12x2 − 9x + 271)

[X4, Y1, Y2, S1] (x − 40)(x − 8)(x − 4)(x + 6)(x + 2)2(x3 + 9x2 + 15x − 1)

[X4, Y1, Y2, S2] (x − 40)(x − 8)(x − 4)(x + 6)(x + 2)2(x3 + 9x2 + 15x − 1)

[X4, Y1, Y2, S3] (x − 40)(x − 8)(x − 4)(x + 6)(x + 2)2(x3 + 9x2 + 15x − 1)

[X4, Y1, Y2, S4] (x − 40)(x − 8)(x − 4)(x + 6)(x + 2)2(x3 + 9x2 + 15x − 1)

[X4, Z1, Z2, S1] (x − 32)(x + 4)(x + 5)(x + 1)2(x2 − 6x − 23)(x3 − 3x2 − 9x + 19)

[X4, Z1, Z2, S2] (x − 32)(x + 4)(x + 5)(x + 1)2(x2 − 6x − 23)(x3 − 3x2 − 9x + 19)

[X4, Z1, Z2, S3] (x − 32)(x + 4)(x + 5)(x + 1)2(x2 − 6x − 23)(x3 − 3x2 − 9x + 19)

[X4, Z1, Z2, S4] (x − 32)(x + 4)(x + 5)(x + 1)2(x2 − 6x − 23)(x3 − 3x2 − 9x + 19)

[X5, S1, S2, S3] (x − 40)(x − 4)x(x + 8)2(x3 − 15x2 + 54x + 17)

[X5, S1, S2, S4] (x − 40)(x − 4)x(x + 8)2(x3 − 15x2 + 54x + 17)

[X5, S1, S3, S4] (x − 40)(x − 4)x(x + 8)2(x3 − 15x2 + 54x + 17)

[X5, S2, S3, S4] (x − 40)(x − 4)x(x + 8)2(x3 − 15x2 + 54x + 17)

[X6, S1, S2, S3] (x − 40)(x − 7)x(x + 8)2(x2 + 4x + 8)(x3 − 12x2 − 15x + 17)

[X6, S1, S2, S4] (x − 40)(x − 7)x(x + 8)2(x2 + 4x + 8)(x3 − 12x2 − 15x + 17)

[X6, S1, S3, S4] (x − 40)(x − 7)x(x + 8)2(x2 + 4x + 8)(x3 − 12x2 − 15x + 17)

[X6, S2, S3, S4] (x − 40)(x − 7)x(x + 8)2(x2 + 4x + 8)(x3 − 12x2 − 15x + 17)
Table 2: Non-diagonalizable vertex-primitive digraphs that are a union of up to 4 orbital
digraphs.
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Digraphs Minimal polynomial

[X1, X2, X3, S1, S4] (x − 64)(x − 7)(x + 4)(x − 4)2(x2 + 8x + 48)(x3 + 6x2 − 51x + 53)

[X1, X2, X3, S2, S3] (x − 64)(x − 7)(x + 4)(x − 4)2(x2 + 8x + 48)(x3 + 6x2 − 51x + 53)

[X1, X2, X4, S1, S4] (x − 64)(x − 1)(x + 12)(x − 4)2(x2 + 16)(x3 − 21x − 37)

[X1, X2, X4, S2, S3] (x − 64)(x − 1)(x + 12)(x − 4)2(x2 + 16)(x3 − 21x − 37)

[X1, X3, X4, Y2, S1] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X1, X3, X4, Y2, S2] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X1, X3, X4, Y2, S3] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X1, X3, X4, Y2, S4] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X1, X5, Y2, S1, S4] (x − 56)(x − 4)(x − 2)(x + 4)2(x2 + 12x − 32)(x3 − 3x2 + 1)

[X1, X5, Y2, S2, S3] (x − 56)(x − 4)(x − 2)(x + 4)2(x2 + 12x − 32)(x3 − 3x2 + 1)

[X1, X6, Y2, S1, S4] (x − 56)(x − 5)(x + 4)2(x2 − 4x − 64)(x2 + 2x + 16)(x3 − 39x + 19)

[X1, X6, Y2, S2, S3] (x − 56)(x − 5)(x + 4)2(x2 − 4x − 64)(x2 + 2x + 16)(x3 − 39x + 19)

[X2, X3, X4, Y1, S1] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X2, X3, X4, Y1, S2] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X2, X3, X4, Y1, S3] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X2, X3, X4, Y1, S4] (x − 64)(x + 2)(x − 4)2(x2 + 12x − 32)(x3 + 12x2 + 27x − 37)

[X2, X5, Y1, S1, S4] (x − 56)(x − 4)(x − 2)(x + 4)2(x2 + 12x − 32)(x3 − 3x2 + 1)

[X2, X5, Y1, S2, S3] (x − 56)(x − 4)(x − 2)(x + 4)2(x2 + 12x − 32)(x3 − 3x2 + 1)

[X2, X6, Y1, S1, S4] (x − 56)(x − 5)(x + 4)2(x2 − 4x − 64)(x2 + 2x + 16)(x3 − 39x + 19)

[X2, X6, Y1, S2, S3] (x − 56)(x − 5)(x + 4)2(x2 − 4x − 64)(x2 + 2x + 16)(x3 − 39x + 19)

[X3, X4, X5, S1, S4] (x − 64)(x − 1)(x + 10)(x + 2)2(x2 − 4x + 20)(x3 − 6x2 − 36x + 152)

[X3, X4, X5, S2, S3] (x − 64)(x − 1)(x + 10)(x + 2)2(x2 − 4x + 20)(x3 − 6x2 − 36x + 152)

[X3, X4, X6, S1, S4] (x − 64)(x − 4)(x + 2)2(x2 + 4x + 36)(x3 − 3x2 − 114x − 361)

[X3, X4, X6, S2, S3] (x − 64)(x − 4)(x + 2)2(x2 + 4x + 36)(x3 − 3x2 − 114x − 361)

[X3, X5, Y1, Y2, S1] (x − 56)(x − 5)x(x + 4)2(x2 − 8x − 36)(x3 + 9x2 + 15x − 17)

[X3, X5, Y1, Y2, S2] (x − 56)(x − 5)x(x + 4)2(x2 − 8x − 36)(x3 + 9x2 + 15x − 17)

[X3, X5, Y1, Y2, S3] (x − 56)(x − 5)x(x + 4)2(x2 − 8x − 36)(x3 + 9x2 + 15x − 17)

[X3, X5, Y1, Y2, S4] (x − 56)(x − 5)x(x + 4)2(x2 − 8x − 36)(x3 + 9x2 + 15x − 17)

[X3, X5, Z1, Z2, S1] (x − 48)(x − 5)(x − 1)(x + 3)2(x3 − 3x2 − 81x + 219)

[X3, X5, Z1, Z2, S2] (x − 48)(x − 5)(x − 1)(x + 3)2(x3 − 3x2 − 81x + 219)

[X3, X5, Z1, Z2, S3] (x − 48)(x − 5)(x − 1)(x + 3)2(x3 − 3x2 − 81x + 219)

[X3, X5, Z1, Z2, S4] (x − 48)(x − 5)(x − 1)(x + 3)2(x3 − 3x2 − 81x + 219)

[X3, X6, Y1, Y2, S1] (x − 56)(x − 8)(x + 4)2(x2 + 4)(x3 + 12x2 + 21x − 71)

[X3, X6, Y1, Y2, S2] (x − 56)(x − 8)(x + 4)2(x2 + 4)(x3 + 12x2 + 21x − 71)

[X3, X6, Y1, Y2, S3] (x − 56)(x − 8)(x + 4)2(x2 + 4)(x3 + 12x2 + 21x − 71)

[X3, X6, Y1, Y2, S4] (x − 56)(x − 8)(x + 4)2(x2 + 4)(x3 + 12x2 + 21x − 71)

[X3, X6, Z1, Z2, S1] (x − 48)(x − 9)x(x + 3)2(x2 + 6x + 17)(x3 − 63x − 9)

[X3, X6, Z1, Z2, S2] (x − 48)(x − 9)x(x + 3)2(x2 + 6x + 17)(x3 − 63x − 9)

[X3, X6, Z1, Z2, S3] (x − 48)(x − 9)x(x + 3)2(x2 + 6x + 17)(x3 − 63x − 9)

[X3, X6, Z1, Z2, S4] (x − 48)(x − 9)x(x + 3)2(x2 + 6x + 17)(x3 − 63x − 9)

[X4, X5, Y1, Y2, S1] (x − 56)(x + 1)(x + 8)(x + 4)2(x2 − 16x + 68)(x3 + 3x2 − 6x − 17)

[X4, X5, Y1, Y2, S2] (x − 56)(x + 1)(x + 8)(x + 4)2(x2 − 16x + 68)(x3 + 3x2 − 6x − 17)

[X4, X5, Y1, Y2, S3] (x − 56)(x + 1)(x + 8)(x + 4)2(x2 − 16x + 68)(x3 + 3x2 − 6x − 17)

[X4, X5, Y1, Y2, S4] (x − 56)(x + 1)(x + 8)(x + 4)2(x2 − 16x + 68)(x3 + 3x2 − 6x − 17)

[X4, X5, Z1, Z2, S1] (x − 48)(x + 7)(x + 9)(x + 3)2(x2 − 10x + 33)(x3 − 9x2 + 18x + 9)

[X4, X5, Z1, Z2, S2] (x − 48)(x + 7)(x + 9)(x + 3)2(x2 − 10x + 33)(x3 − 9x2 + 18x + 9)

[X4, X5, Z1, Z2, S3] (x − 48)(x + 7)(x + 9)(x + 3)2(x2 − 10x + 33)(x3 − 9x2 + 18x + 9)

[X4, X5, Z1, Z2, S4] (x − 48)(x + 7)(x + 9)(x + 3)2(x2 − 10x + 33)(x3 − 9x2 + 18x + 9)

[X4, X6, Y1, Y2, S1] (x − 56)(x − 6)(x − 2)x(x + 4)2(x3 + 6x2 − 72x + 136)

[X4, X6, Y1, Y2, S2] (x − 56)(x − 6)(x − 2)x(x + 4)2(x3 + 6x2 − 72x + 136)

[X4, X6, Y1, Y2, S3] (x − 56)(x − 6)(x − 2)x(x + 4)2(x3 + 6x2 − 72x + 136)

[X4, X6, Y1, Y2, S4] (x − 56)(x − 6)(x − 2)x(x + 4)2(x3 + 6x2 − 72x + 136)

[X4, X6, Z1, Z2, S1] (x − 48)(x − 1)(x + 6)(x + 3)2(x2 − 2x − 31)(x3 − 6x2 − 36x + 24)

[X4, X6, Z1, Z2, S2] (x − 48)(x − 1)(x + 6)(x + 3)2(x2 − 2x − 31)(x3 − 6x2 − 36x + 24)

[X4, X6, Z1, Z2, S3] (x − 48)(x − 1)(x + 6)(x + 3)2(x2 − 2x − 31)(x3 − 6x2 − 36x + 24)

[X4, X6, Z1, Z2, S4] (x − 48)(x − 1)(x + 6)(x + 3)2(x2 − 2x − 31)(x3 − 6x2 − 36x + 24)

[X5, X6, S1, S2, S3] (x − 56)(x − 2)(x + 2)(x + 10)2(x3 − 18x2 + 69x − 71)

[X5, X6, S1, S2, S4] (x − 56)(x − 2)(x + 2)(x + 10)2(x3 − 18x2 + 69x − 71)

[X5, X6, S1, S3, S4] (x − 56)(x − 2)(x + 2)(x + 10)2(x3 − 18x2 + 69x − 71)

[X5, X6, S2, S3, S4] (x − 56)(x − 2)(x + 2)(x + 10)2(x3 − 18x2 + 69x − 71)

[Y1, Y2, S1, S2, S3] (x − 40)(x − 13)(x + 4)(x + 8)2(x2 − 8x + 20)(x3 + 3x2 − 1)

[Y1, Y2, S1, S2, S4] (x − 40)(x − 13)(x + 4)(x + 8)2(x2 − 8x + 20)(x3 + 3x2 − 1)

[Y1, Y2, S1, S3, S4] (x − 40)(x − 13)(x + 4)(x + 8)2(x2 − 8x + 20)(x3 + 3x2 − 1)

[Y1, Y2, S2, S3, S4] (x − 40)(x − 13)(x + 4)(x + 8)2(x2 − 8x + 20)(x3 + 3x2 − 1)

[Z1, Z2, S1, S2, S3] (x − 32)(x − 5)(x + 3)(x + 7)2(x3 − 9x2 − 30x + 307)

[Z1, Z2, S1, S2, S4] (x − 32)(x − 5)(x + 3)(x + 7)2(x3 − 9x2 − 30x + 307)

[Z1, Z2, S1, S3, S4] (x − 32)(x − 5)(x + 3)(x + 7)2(x3 − 9x2 − 30x + 307)

[Z1, Z2, S2, S3, S4] (x − 32)(x − 5)(x + 3)(x + 7)2(x3 − 9x2 − 30x + 307)
Table 3: Non-diagonalizable vertex-primitive digraphs that are a union of 5 orbital di-
graphs.
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[X1, X2, X3, X5, S1, S4] (x − 80)(x + 6)(x − 2)2(x3 − 57x + 163)

[X1, X2, X3, X5, S2, S3] (x − 80)(x + 6)(x − 2)2(x3 − 57x + 163)

[X1, X2, X3, X6, S1, S4] (x − 80)(x − 5)(x − 2)2(x2 + 12x + 68)(x3 + 3x2 − 78x − 323)

[X1, X2, X3, X6, S2, S3] (x − 80)(x − 5)(x − 2)2(x2 + 12x + 68)(x3 + 3x2 − 78x − 323)

[X1, X2, X4, X5, S1, S4] (x − 80)(x + 4)(x + 14)(x − 2)2(x2 − 4x + 36)(x3 − 6x2 + 3x + 1)

[X1, X2, X4, X5, S2, S3] (x − 80)(x + 4)(x + 14)(x − 2)2(x2 − 4x + 36)(x3 − 6x2 + 3x + 1)

[X1, X2, X4, X6, S1, S4] (x − 80)(x + 1)(x + 6)(x − 2)2(x2 + 4x + 20)(x3 − 3x2 − 90x + 73)

[X1, X2, X4, X6, S2, S3] (x − 80)(x + 1)(x + 6)(x − 2)2(x2 + 4x + 20)(x3 − 3x2 − 90x + 73)

[X1, X3, X4, X5, Y2, S1] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X1, X3, X4, X5, Y2, S2] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X1, X3, X4, X5, Y2, S3] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X1, X3, X4, X5, Y2, S4] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X1, X3, X4, X6, Y2, S1] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X1, X3, X4, X6, Y2, S2] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X1, X3, X4, X6, Y2, S3] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X1, X3, X4, X6, Y2, S4] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X1, X3, Y2, S1, S2, S3] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X1, X3, Y2, S1, S2, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X1, X3, Y2, S1, S3, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X1, X3, Y2, S2, S3, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X1, X4, Y2, S1, S2, S3] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X1, X4, Y2, S1, S2, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X1, X4, Y2, S1, S3, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X1, X4, Y2, S2, S3, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X1, X5, X6, Y2, S1, S4] (x − 72)(x − 2)x(x + 6)2(x2 − 68)(x3 − 6x2 − 9x + 51)

[X1, X5, X6, Y2, S2, S3] (x − 72)(x − 2)x(x + 6)2(x2 − 68)(x3 − 6x2 − 9x + 51)

[X1, Y2, Z1, Z2, S1, S4] (x − 48)(x − 3)(x − 1)(x + 3)2(x2 + 2x − 67)(x3 + 3x2 − 18x − 3)

[X1, Y2, Z1, Z2, S2, S3] (x − 48)(x − 3)(x − 1)(x + 3)2(x2 + 2x − 67)(x3 + 3x2 − 18x − 3)

[X2, X3, X4, X5, Y1, S1] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X2, X3, X4, X5, Y1, S2] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X2, X3, X4, X5, Y1, S3] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X2, X3, X4, X5, Y1, S4] (x − 80)(x + 1)(x − 2)2(x2 − 6x − 24)(x2 + 16x − 4)(x3 + 6x2 − 8)

[X2, X3, X4, X6, Y1, S1] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X2, X3, X4, X6, Y1, S2] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X2, X3, X4, X6, Y1, S3] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X2, X3, X4, X6, Y1, S4] (x − 80)(x + 4)(x − 2)2(x2 − 68)(x3 + 9x2 − 48x − 323)

[X2, X3, Y1, S1, S2, S3] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X2, X3, Y1, S1, S2, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X2, X3, Y1, S1, S3, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X2, X3, Y1, S2, S3, S4] (x − 64)(x − 13)(x − 2)(x + 4)(x + 2)2(x2 + 8x − 52)(x3 + 6x2 − 51x + 53)

[X2, X4, Y1, S1, S2, S3] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X2, X4, Y1, S1, S2, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X2, X4, Y1, S1, S3, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X2, X4, Y1, S2, S3, S4] (x − 64)(x − 7)(x + 2)2(x2 − 6x − 24)(x2 + 24x + 76)(x3 − 21x − 37)

[X2, X5, X6, Y1, S1, S4] (x − 72)(x − 2)x(x + 6)2(x2 − 68)(x3 − 6x2 − 9x + 51)

[X2, X5, X6, Y1, S2, S3] (x − 72)(x − 2)x(x + 6)2(x2 − 68)(x3 − 6x2 − 9x + 51)

[X2, Y1, Z1, Z2, S1, S4] (x − 48)(x − 3)(x − 1)(x + 3)2(x2 + 2x − 67)(x3 + 3x2 − 18x − 3)

[X2, Y1, Z1, Z2, S2, S3] (x − 48)(x − 3)(x − 1)(x + 3)2(x2 + 2x − 67)(x3 + 3x2 − 18x − 3)

[X3, X4, X5, X6, S1, S4] (x − 80)(x + 1)(x + 4)2(x2 + 16)(x3 − 9x2 − 57x − 71)

[X3, X4, X5, X6, S2, S3] (x − 80)(x + 1)(x + 4)2(x2 + 16)(x3 − 9x2 − 57x − 71)

[X3, X4, Y1, Y2, S1, S4] (x − 64)(x − 10)(x + 6)(x + 2)2(x2 − 8x + 48)(x3 + 12x2 + 27x − 37)

[X3, X4, Y1, Y2, S2, S3] (x − 64)(x − 10)(x + 6)(x + 2)2(x2 − 8x + 48)(x3 + 12x2 + 27x − 37)

[X3, X4, Z1, Z2, S1, S4] (x − 56)(x − 2)(x + 5)(x + 1)2(x2 − 2x + 17)(x3 − 93x + 289)

[X3, X4, Z1, Z2, S2, S3] (x − 56)(x − 2)(x + 5)(x + 1)2(x2 − 2x + 17)(x3 − 93x + 289)

[X3, X5, X6, Y1, Y2, S1] (x − 72)(x − 6)(x − 3)(x + 6)2(x2 − 4x − 48)(x3 + 6x2 − 24)

[X3, X5, X6, Y1, Y2, S2] (x − 72)(x − 6)(x − 3)(x + 6)2(x2 − 4x − 48)(x3 + 6x2 − 24)

[X3, X5, X6, Y1, Y2, S3] (x − 72)(x − 6)(x − 3)(x + 6)2(x2 − 4x − 48)(x3 + 6x2 − 24)

[X3, X5, X6, Y1, Y2, S4] (x − 72)(x − 6)(x − 3)(x + 6)2(x2 − 4x − 48)(x3 + 6x2 − 24)

[X3, X5, X6, Z1, Z2, S1] (x − 64)(x − 7)(x − 3)(x + 5)2(x3 − 6x2 − 36x + 152)

[X3, X5, X6, Z1, Z2, S2] (x − 64)(x − 7)(x − 3)(x + 5)2(x3 − 6x2 − 36x + 152)

[X3, X5, X6, Z1, Z2, S3] (x − 64)(x − 7)(x − 3)(x + 5)2(x3 − 6x2 − 36x + 152)

[X3, X5, X6, Z1, Z2, S4] (x − 64)(x − 7)(x − 3)(x + 5)2(x3 − 6x2 − 36x + 152)

[X3, Y1, Y2, Z1, Z2, S1] (x − 48)(x − 6)(x − 5)(x + 3)2(x2 − 6x + 17)(x3 + 15x2 + 36x − 51)

[X3, Y1, Y2, Z1, Z2, S2] (x − 48)(x − 6)(x − 5)(x + 3)2(x2 − 6x + 17)(x3 + 15x2 + 36x − 51)

[X3, Y1, Y2, Z1, Z2, S3] (x − 48)(x − 6)(x − 5)(x + 3)2(x2 − 6x + 17)(x3 + 15x2 + 36x − 51)

[X3, Y1, Y2, Z1, Z2, S4] (x − 48)(x − 6)(x − 5)(x + 3)2(x2 − 6x + 17)(x3 + 15x2 + 36x − 51)

[X4, X5, X6, Y1, Y2, S1] (x − 72)(x + 2)(x + 3)(x + 6)2(x2 − 12x + 40)(x3 − 63x + 171)

[X4, X5, X6, Y1, Y2, S2] (x − 72)(x + 2)(x + 3)(x + 6)2(x2 − 12x + 40)(x3 − 63x + 171)

[X4, X5, X6, Y1, Y2, S3] (x − 72)(x + 2)(x + 3)(x + 6)2(x2 − 12x + 40)(x3 − 63x + 171)

[X4, X5, X6, Y1, Y2, S4] (x − 72)(x + 2)(x + 3)(x + 6)2(x2 − 12x + 40)(x3 − 63x + 171)

[X4, X5, X6, Z1, Z2, S1] (x − 64)(x + 1)(x + 11)(x + 5)2(x2 − 6x + 17)(x3 − 12x2 + 21x + 17)

[X4, X5, X6, Z1, Z2, S2] (x − 64)(x + 1)(x + 11)(x + 5)2(x2 − 6x + 17)(x3 − 12x2 + 21x + 17)

[X4, X5, X6, Z1, Z2, S3] (x − 64)(x + 1)(x + 11)(x + 5)2(x2 − 6x + 17)(x3 − 12x2 + 21x + 17)

[X4, X5, X6, Z1, Z2, S4] (x − 64)(x + 1)(x + 11)(x + 5)2(x2 − 6x + 17)(x3 − 12x2 + 21x + 17)

[X4, Y1, Y2, Z1, Z2, S1] (x − 48)x(x + 3)2(x2 − 14x + 17)

[X4, Y1, Y2, Z1, Z2, S2] (x − 48)x(x + 3)2(x2 − 14x + 17)

[X4, Y1, Y2, Z1, Z2, S3] (x − 48)x(x + 3)2(x2 − 14x + 17)

[X4, Y1, Y2, Z1, Z2, S4] (x − 48)x(x + 3)2(x2 − 14x + 17)

[X5, Y1, Y2, S1, S2, S3] (x − 56)(x − 8)(x − 4)(x + 6)(x + 10)2(x3 − 3x2 + 1)

[X5, Y1, Y2, S1, S2, S4] (x − 56)(x − 8)(x − 4)(x + 6)(x + 10)2(x3 − 3x2 + 1)
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[X5, Y1, Y2, S1, S3, S4] (x − 56)(x − 8)(x − 4)(x + 6)(x + 10)2(x3 − 3x2 + 1)

[X5, Y1, Y2, S2, S3, S4] (x − 56)(x − 8)(x − 4)(x + 6)(x + 10)2(x3 − 3x2 + 1)

[X5, Z1, Z2, S1, S2, S3] (x − 48)x(x + 5)(x + 9)2(x2 − 6x + 17)(x3 − 15x2 + 18x + 267)

[X5, Z1, Z2, S1, S2, S4] (x − 48)x(x + 5)(x + 9)2(x2 − 6x + 17)(x3 − 15x2 + 18x + 267)

[X5, Z1, Z2, S1, S3, S4] (x − 48)x(x + 5)(x + 9)2(x2 − 6x + 17)(x3 − 15x2 + 18x + 267)

[X5, Z1, Z2, S2, S3, S4] (x − 48)x(x + 5)(x + 9)2(x2 − 6x + 17)(x3 − 15x2 + 18x + 267)

[X6, Y1, Y2, S1, S2, S3] (x − 56)(x − 11)(x − 2)(x + 10)2(x2 − 4x + 8)(x3 − 39x + 19)

[X6, Y1, Y2, S1, S2, S4] (x − 56)(x − 11)(x − 2)(x + 10)2(x2 − 4x + 8)(x3 − 39x + 19)

[X6, Y1, Y2, S1, S3, S4] (x − 56)(x − 11)(x − 2)(x + 10)2(x2 − 4x + 8)(x3 − 39x + 19)

[X6, Y1, Y2, S2, S3, S4] (x − 56)(x − 11)(x − 2)(x + 10)2(x2 − 4x + 8)(x3 − 39x + 19)

[X6, Z1, Z2, S1, S2, S3] (x − 48)(x − 3)(x + 5)(x + 9)2(x3 − 12x2 − 9x + 57)

[X6, Z1, Z2, S1, S2, S4] (x − 48)(x − 3)(x + 5)(x + 9)2(x3 − 12x2 − 9x + 57)

[X6, Z1, Z2, S1, S3, S4] (x − 48)(x − 3)(x + 5)(x + 9)2(x3 − 12x2 − 9x + 57)

[X6, Z1, Z2, S2, S3, S4] (x − 48)(x − 3)(x + 5)(x + 9)2(x3 − 12x2 − 9x + 57)
Table 4: Non-diagonalizable vertex-primitive digraphs that are a union of 6 orbital digraphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, S1, S2, S3] (x − 88)(x − 7)(x + 12)(x − 4)2(x2 + 4x + 8)(x3 + 3x2 − 90x − 73)

[X1, X2, X3, X4, S1, S2, S4] (x − 88)(x − 7)(x + 12)(x − 4)2(x2 + 4x + 8)(x3 + 3x2 − 90x − 73)

[X1, X2, X3, X4, S1, S3, S4] (x − 88)(x − 7)(x + 12)(x − 4)2(x2 + 4x + 8)(x3 + 3x2 − 90x − 73)

[X1, X2, X3, X4, S2, S3, S4] (x − 88)(x − 7)(x + 12)(x − 4)2(x2 + 4x + 8)(x3 + 3x2 − 90x − 73)

[X1, X2, X3, X5, X6, S1, S4] (x − 96)(x + 8)x2(x3 − 3x2 − 54x − 51)

[X1, X2, X3, X5, X6, S2, S3] (x − 96)(x + 8)x2(x3 − 3x2 − 54x − 51)

[X1, X2, X3, Y1, Y2, S1, S4] (x − 80)(x − 11)(x + 2)(x − 2)2(x2 + 32)(x3 + 18x2 + 87x + 127)

[X1, X2, X3, Y1, Y2, S2, S3] (x − 80)(x − 11)(x + 2)(x − 2)2(x2 + 32)(x3 + 18x2 + 87x + 127)

[X1, X2, X3, Z1, Z2, S1, S4] (x − 72)(x + 1)(x − 3)2(x2 + 6x + 41)(x3 + 6x2 − 99x + 219)

[X1, X2, X3, Z1, Z2, S2, S3] (x − 72)(x + 1)(x − 3)2(x2 + 6x + 41)(x3 + 6x2 − 99x + 219)

[X1, X2, X4, X5, X6, S1, S4] (x − 96)(x + 6)(x + 8)x2(x2 + 32)(x3 − 9x2 − 36x + 171)

[X1, X2, X4, X5, X6, S2, S3] (x − 96)(x + 6)(x + 8)x2(x2 + 32)(x3 − 9x2 − 36x + 171)

[X1, X2, X4, Y1, Y2, S1, S4] (x − 80)(x − 5)(x + 10)(x − 2)2(x2 − 8x + 32)(x3 + 12x2 + 39x + 37)

[X1, X2, X4, Y1, Y2, S2, S3] (x − 80)(x − 5)(x + 10)(x − 2)2(x2 − 8x + 32)(x3 + 12x2 + 39x + 37)

[X1, X2, X4, Z1, Z2, S1, S4] (x − 72)(x − 5)(x + 3)(x + 9)(x − 3)2(x3 − 27x + 27)

[X1, X2, X4, Z1, Z2, S2, S3] (x − 72)(x − 5)(x + 3)(x + 9)(x − 3)2(x3 − 27x + 27)

[X1, X3, X4, X5, X6, Y2, S1] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X1, X3, X4, X5, X6, Y2, S2] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X1, X3, X4, X5, X6, Y2, S3] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X1, X3, X4, X5, X6, Y2, S4] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X1, X3, X4, Y2, Z1, Z2, S1] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X1, X3, X4, Y2, Z1, Z2, S2] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X1, X3, X4, Y2, Z1, Z2, S3] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X1, X3, X4, Y2, Z1, Z2, S4] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X1, X3, X5, Y2, S1, S2, S3] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X1, X3, X5, Y2, S1, S2, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X1, X3, X5, Y2, S1, S3, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X1, X3, X5, Y2, S2, S3, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X1, X3, X6, Y2, S1, S2, S3] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X1, X3, X6, Y2, S1, S2, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X1, X3, X6, Y2, S1, S3, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X1, X3, X6, Y2, S2, S3, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X1, X4, X5, Y2, S1, S2, S3] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X1, X4, X5, Y2, S1, S2, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X1, X4, X5, Y2, S1, S3, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X1, X4, X5, Y2, S2, S3, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X1, X4, X6, Y2, S1, S2, S3] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X1, X4, X6, Y2, S1, S2, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X1, X4, X6, Y2, S1, S3, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X1, X4, X6, Y2, S2, S3, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X1, X5, Y2, Z1, Z2, S1, S4] (x − 64)(x + 2)(x + 5)2(x2 − 8x + 31)(x2 + 6x − 59)(x3 − 3x2 − 24x − 1)

[X1, X5, Y2, Z1, Z2, S2, S3] (x − 64)(x + 2)(x + 5)2(x2 − 8x + 31)(x2 + 6x − 59)(x3 − 3x2 − 24x − 1)

[X1, X6, Y2, Z1, Z2, S1, S4] (x − 64)(x − 1)(x + 1)(x + 5)2(x2 − 10x − 43)(x3 − 21x − 37)

[X1, X6, Y2, Z1, Z2, S2, S3] (x − 64)(x − 1)(x + 1)(x + 5)2(x2 − 10x − 43)(x3 − 21x − 37)

[X2, X3, X4, X5, X6, Y1, S1] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X2, X3, X4, X5, X6, Y1, S2] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X2, X3, X4, X5, X6, Y1, S3] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X2, X3, X4, X5, X6, Y1, S4] (x − 96)(x + 3)x2(x2 − 2x − 32)(x2 + 4x − 64)(x3 + 3x2 − 45x − 111)

[X2, X3, X4, Y1, Z1, Z2, S1] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X2, X3, X4, Y1, Z1, Z2, S2] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X2, X3, X4, Y1, Z1, Z2, S3] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X2, X3, X4, Y1, Z1, Z2, S4] (x − 72)x(x − 3)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 + 12x2 + 9x − 3)

[X2, X3, X5, Y1, S1, S2, S3] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X2, X3, X5, Y1, S1, S2, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X2, X3, X5, Y1, S1, S3, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X2, X3, X5, Y1, S2, S3, S4] (x − 80)(x − 8)(x + 6)(x + 4)2(x2 + 12x − 32)(x3 − 57x + 163)

[X2, X3, X6, Y1, S1, S2, S3] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X2, X3, X6, Y1, S1, S2, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X2, X3, X6, Y1, S1, S3, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X2, X3, X6, Y1, S2, S3, S4] (x − 80)(x − 11)x(x + 6)(x + 4)2(x2 − 4x − 64)(x3 + 3x2 − 78x − 323)

[X2, X4, X5, Y1, S1, S2, S3] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X2, X4, X5, Y1, S1, S2, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)
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[X2, X4, X5, Y1, S1, S3, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X2, X4, X5, Y1, S2, S3, S4] (x − 80)(x − 8)(x − 2)(x + 4)2(x2 + 28x + 128)(x3 − 6x2 + 3x + 1)

[X2, X4, X6, Y1, S1, S2, S3] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X2, X4, X6, Y1, S1, S2, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X2, X4, X6, Y1, S1, S3, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X2, X4, X6, Y1, S2, S3, S4] (x − 80)(x − 5)(x + 4)2(x2 − 2x − 32)(x2 + 12x − 32)(x3 − 3x2 − 90x + 73)

[X2, X5, Y1, Z1, Z2, S1, S4] (x − 64)(x + 2)(x + 5)2(x2 − 8x + 31)(x2 + 6x − 59)(x3 − 3x2 − 24x − 1)

[X2, X5, Y1, Z1, Z2, S2, S3] (x − 64)(x + 2)(x + 5)2(x2 − 8x + 31)(x2 + 6x − 59)(x3 − 3x2 − 24x − 1)

[X2, X6, Y1, Z1, Z2, S1, S4] (x − 64)(x − 1)(x + 1)(x + 5)2(x2 − 10x − 43)(x3 − 21x − 37)

[X2, X6, Y1, Z1, Z2, S2, S3] (x − 64)(x − 1)(x + 1)(x + 5)2(x2 − 10x − 43)(x3 − 21x − 37)

[X3, X4, X5, Y1, Y2, S1, S4] (x − 80)(x − 5)(x + 8)(x + 4)2(x2 − 12x + 52)(x3 + 6x2 − 8)

[X3, X4, X5, Y1, Y2, S2, S3] (x − 80)(x − 5)(x + 8)(x + 4)2(x2 − 12x + 52)(x3 + 6x2 − 8)

[X3, X4, X5, Z1, Z2, S1, S4] (x − 72)(x + 7)(x + 3)2(x2 − 6x + 41)(x3 − 6x2 − 72x + 456)

[X3, X4, X5, Z1, Z2, S2, S3] (x − 72)(x + 7)(x + 3)2(x2 − 6x + 41)(x3 − 6x2 − 72x + 456)

[X3, X4, X6, Y1, Y2, S1, S4] (x − 80)(x − 8)x(x + 4)2(x2 − 4x + 36)(x3 + 9x2 − 48x − 323)

[X3, X4, X6, Y1, Y2, S2, S3] (x − 80)(x − 8)x(x + 4)2(x2 − 4x + 36)(x3 + 9x2 − 48x − 323)

[X3, X4, X6, Z1, Z2, S1, S4] (x − 72)(x − 1)x(x + 3)2(x2 + 2x + 17)(x3 − 3x2 − 108x − 213)

[X3, X4, X6, Z1, Z2, S2, S3] (x − 72)(x − 1)x(x + 3)2(x2 + 2x + 17)(x3 − 3x2 − 108x − 213)

[X3, X5, Y1, Y2, Z1, Z2, S1] (x − 64)(x − 9)(x − 3)(x − 1)(x + 5)2(x3 + 9x2 − 21x − 181)

[X3, X5, Y1, Y2, Z1, Z2, S2] (x − 64)(x − 9)(x − 3)(x − 1)(x + 5)2(x3 + 9x2 − 21x − 181)

[X3, X5, Y1, Y2, Z1, Z2, S3] (x − 64)(x − 9)(x − 3)(x − 1)(x + 5)2(x3 + 9x2 − 21x − 181)

[X3, X5, Y1, Y2, Z1, Z2, S4] (x − 64)(x − 9)(x − 3)(x − 1)(x + 5)2(x3 + 9x2 − 21x − 181)

[X3, X6, Y1, Y2, Z1, Z2, S1] (x − 64)(x − 11)(x − 4)(x + 5)2(x2 − 2x + 9)(x3 + 12x2 + 27x − 37)

[X3, X6, Y1, Y2, Z1, Z2, S2] (x − 64)(x − 11)(x − 4)(x + 5)2(x2 − 2x + 9)(x3 + 12x2 + 27x − 37)

[X3, X6, Y1, Y2, Z1, Z2, S3] (x − 64)(x − 11)(x − 4)(x + 5)2(x2 − 2x + 9)(x3 + 12x2 + 27x − 37)

[X3, X6, Y1, Y2, Z1, Z2, S4] (x − 64)(x − 11)(x − 4)(x + 5)2(x2 − 2x + 9)(x3 + 12x2 + 27x − 37)

[X4, X5, Y1, Y2, Z1, Z2, S1] (x − 64)(x + 5)2(x2 − 18x + 89)(x3 + 3x2 − 1)

[X4, X5, Y1, Y2, Z1, Z2, S2] (x − 64)(x + 5)2(x2 − 18x + 89)(x3 + 3x2 − 1)

[X4, X5, Y1, Y2, Z1, Z2, S3] (x − 64)(x + 5)2(x2 − 18x + 89)(x3 + 3x2 − 1)

[X4, X5, Y1, Y2, Z1, Z2, S4] (x − 64)(x + 5)2(x2 − 18x + 89)(x3 + 3x2 − 1)

[X4, X6, Y1, Y2, Z1, Z2, S1] (x − 64)(x − 3)(x + 2)(x + 5)2(x2 − 10x − 7)(x3 + 6x2 − 24x + 8)

[X4, X6, Y1, Y2, Z1, Z2, S2] (x − 64)(x − 3)(x + 2)(x + 5)2(x2 − 10x − 7)(x3 + 6x2 − 24x + 8)

[X4, X6, Y1, Y2, Z1, Z2, S3] (x − 64)(x − 3)(x + 2)(x + 5)2(x2 − 10x − 7)(x3 + 6x2 − 24x + 8)

[X4, X6, Y1, Y2, Z1, Z2, S4] (x − 64)(x − 3)(x + 2)(x + 5)2(x2 − 10x − 7)(x3 + 6x2 − 24x + 8)

[X5, X6, Y1, Y2, S1, S2, S3] (x − 72)(x − 6)(x − 2)x(x + 12)2(x3 − 6x2 − 9x + 51)

[X5, X6, Y1, Y2, S1, S2, S4] (x − 72)(x − 6)(x − 2)x(x + 12)2(x3 − 6x2 − 9x + 51)

[X5, X6, Y1, Y2, S1, S3, S4] (x − 72)(x − 6)(x − 2)x(x + 12)2(x3 − 6x2 − 9x + 51)

[X5, X6, Y1, Y2, S2, S3, S4] (x − 72)(x − 6)(x − 2)x(x + 12)2(x3 − 6x2 − 9x + 51)

[X5, X6, Z1, Z2, S1, S2, S3] (x − 64)(x − 1)(x + 2)(x + 11)2(x2 − 2x + 9)(x3 − 18x2 + 69x − 1)

[X5, X6, Z1, Z2, S1, S2, S4] (x − 64)(x − 1)(x + 2)(x + 11)2(x2 − 2x + 9)(x3 − 18x2 + 69x − 1)

[X5, X6, Z1, Z2, S1, S3, S4] (x − 64)(x − 1)(x + 2)(x + 11)2(x2 − 2x + 9)(x3 − 18x2 + 69x − 1)

[X5, X6, Z1, Z2, S2, S3, S4] (x − 64)(x − 1)(x + 2)(x + 11)2(x2 − 2x + 9)(x3 − 18x2 + 69x − 1)

[Y1, Y2, Z1, Z2, S1, S2, S3] (x − 48)(x − 9)(x − 1)(x + 1)(x + 9)2(x3 + 3x2 − 18x − 3)

[Y1, Y2, Z1, Z2, S1, S2, S4] (x − 48)(x − 9)(x − 1)(x + 1)(x + 9)2(x3 + 3x2 − 18x − 3)

[Y1, Y2, Z1, Z2, S1, S3, S4] (x − 48)(x − 9)(x − 1)(x + 1)(x + 9)2(x3 + 3x2 − 18x − 3)

[Y1, Y2, Z1, Z2, S2, S3, S4] (x − 48)(x − 9)(x − 1)(x + 1)(x + 9)2(x3 + 3x2 − 18x − 3)
Table 5: Non-diagonalizable vertex-primitive digraphs that are a union of 7 orbital digraphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, S1, S2, S3] (x − 104)(x + 2)(x + 14)(x − 2)2(x3 − 3x2 − 72x + 199)

[X1, X2, X3, X4, X5, S1, S2, S4] (x − 104)(x + 2)(x + 14)(x − 2)2(x3 − 3x2 − 72x + 199)

[X1, X2, X3, X4, X5, S1, S3, S4] (x − 104)(x + 2)(x + 14)(x − 2)2(x3 − 3x2 − 72x + 199)

[X1, X2, X3, X4, X5, S2, S3, S4] (x − 104)(x + 2)(x + 14)(x − 2)2(x3 − 3x2 − 72x + 199)

[X1, X2, X3, X4, X6, S1, S2, S3] (x − 104)(x − 5)(x + 6)(x − 2)2(x2 + 8x + 20)(x3 − 147x − 683)

[X1, X2, X3, X4, X6, S1, S2, S4] (x − 104)(x − 5)(x + 6)(x − 2)2(x2 + 8x + 20)(x3 − 147x − 683)

[X1, X2, X3, X4, X6, S1, S3, S4] (x − 104)(x − 5)(x + 6)(x − 2)2(x2 + 8x + 20)(x3 − 147x − 683)

[X1, X2, X3, X4, X6, S2, S3, S4] (x − 104)(x − 5)(x + 6)(x − 2)2(x2 + 8x + 20)(x3 − 147x − 683)

[X1, X2, X3, X5, Y1, Y2, S1, S4] (x − 96)(x − 6)(x + 2)(x + 4)x2(x3 + 12x2 + 27x − 3)

[X1, X2, X3, X5, Y1, Y2, S2, S3] (x − 96)(x − 6)(x + 2)(x + 4)x2(x3 + 12x2 + 27x − 3)

[X1, X2, X3, X5, Z1, Z2, S1, S4] (x − 88)(x + 2)(x + 3)(x − 1)2(x2 + 2x + 17)(x3 − 111x + 323)

[X1, X2, X3, X5, Z1, Z2, S2, S3] (x − 88)(x + 2)(x + 3)(x − 1)2(x2 + 2x + 17)(x3 − 111x + 323)

[X1, X2, X3, X6, Y1, Y2, S1, S4] (x − 96)(x − 9)(x − 4)x2(x2 + 4x + 36)(x3 + 15x2 + 36x − 159)

[X1, X2, X3, X6, Y1, Y2, S2, S3] (x − 96)(x − 9)(x − 4)x2(x2 + 4x + 36)(x3 + 15x2 + 36x − 159)

[X1, X2, X3, X6, Z1, Z2, S1, S4] (x − 88)(x − 5)(x − 1)2(x2 + 10x + 57)(x3 + 3x2 − 90x − 73)

[X1, X2, X3, X6, Z1, Z2, S2, S3] (x − 88)(x − 5)(x − 1)2(x2 + 10x + 57)(x3 + 3x2 − 90x − 73)

[X1, X2, X4, X5, Y1, Y2, S1, S4] (x − 96)(x + 12)x2(x2 − 12x + 68)(x3 + 6x2 + 9x + 3)

[X1, X2, X4, X5, Y1, Y2, S2, S3] (x − 96)(x + 12)x2(x2 − 12x + 68)(x3 + 6x2 + 9x + 3)

[X1, X2, X4, X5, Z1, Z2, S1, S4] (x − 88)(x + 8)(x + 11)(x − 1)2(x2 − 6x + 41)(x3 − 6x2 − 9x + 71)

[X1, X2, X4, X5, Z1, Z2, S2, S3] (x − 88)(x + 8)(x + 11)(x − 1)2(x2 − 6x + 41)(x3 − 6x2 − 9x + 71)

[X1, X2, X4, X6, Y1, Y2, S1, S4] (x − 96)(x − 3)(x + 4)x2(x2 − 4x + 20)(x3 + 9x2 − 54x + 27)

[X1, X2, X4, X6, Y1, Y2, S2, S3] (x − 96)(x − 3)(x + 4)x2(x2 − 4x + 20)(x3 + 9x2 − 54x + 27)

[X1, X2, X4, X6, Z1, Z2, S1, S4] (x − 88)(x − 3)(x + 3)(x + 5)(x − 1)2(x3 − 3x2 − 60x − 109)

[X1, X2, X4, X6, Z1, Z2, S2, S3] (x − 88)(x − 3)(x + 3)(x + 5)(x − 1)2(x3 − 3x2 − 60x − 109)

[X1, X3, X4, X5, Y2, Z1, Z2, S1] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X1, X3, X4, X5, Y2, Z1, Z2, S2] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X1, X3, X4, X5, Y2, Z1, Z2, S3] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X1, X3, X4, X5, Y2, Z1, Z2, S4] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X1, X3, X4, X6, Y2, Z1, Z2, S1] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X1, X3, X4, X6, Y2, Z1, Z2, S2] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)
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[X1, X3, X4, X6, Y2, Z1, Z2, S3] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X1, X3, X4, X6, Y2, Z1, Z2, S4] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X1, X3, X5, X6, Y2, S1, S2, S3] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X1, X3, X5, X6, Y2, S1, S2, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X1, X3, X5, X6, Y2, S1, S3, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X1, X3, X5, X6, Y2, S2, S3, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X1, X3, Y2, Z1, Z2, S1, S2, S3] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X1, X3, Y2, Z1, Z2, S1, S2, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X1, X3, Y2, Z1, Z2, S1, S3, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X1, X3, Y2, Z1, Z2, S2, S3, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X1, X4, X5, X6, Y2, S1, S2, S3] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X1, X4, X5, X6, Y2, S1, S2, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X1, X4, X5, X6, Y2, S1, S3, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X1, X4, X5, X6, Y2, S2, S3, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X1, X4, Y2, Z1, Z2, S1, S2, S3] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X1, X4, Y2, Z1, Z2, S1, S2, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X1, X4, Y2, Z1, Z2, S1, S3, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X1, X4, Y2, Z1, Z2, S2, S3, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X1, X5, X6, Y2, Z1, Z2, S1, S4] (x − 80)(x + 4)(x + 7)2(x2 − 6x − 59)(x2 − 4x + 19)(x3 − 6x2 + 3x + 1)

[X1, X5, X6, Y2, Z1, Z2, S2, S3] (x − 80)(x + 4)(x + 7)2(x2 − 6x − 59)(x2 − 4x + 19)(x3 − 6x2 + 3x + 1)

[X2, X3, X4, X5, Y1, Z1, Z2, S1] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X2, X3, X4, X5, Y1, Z1, Z2, S2] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X2, X3, X4, X5, Y1, Z1, Z2, S3] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X2, X3, X4, X5, Y1, Z1, Z2, S4] (x − 88)(x + 5)(x − 1)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 + 6x2 − 24x + 8)

[X2, X3, X4, X6, Y1, Z1, Z2, S1] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X2, X3, X4, X6, Y1, Z1, Z2, S2] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X2, X3, X4, X6, Y1, Z1, Z2, S3] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X2, X3, X4, X6, Y1, Z1, Z2, S4] (x − 88)(x + 2)(x − 1)2(x2 − 6x − 59)(x2 − 21)(x3 + 9x2 − 30x − 307)

[X2, X3, X5, X6, Y1, S1, S2, S3] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X2, X3, X5, X6, Y1, S1, S2, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X2, X3, X5, X6, Y1, S1, S3, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X2, X3, X5, X6, Y1, S2, S3, S4] (x − 96)(x − 6)(x + 8)(x + 6)2(x2 − 68)(x3 − 3x2 − 54x − 51)

[X2, X3, Y1, Z1, Z2, S1, S2, S3] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X2, X3, Y1, Z1, Z2, S1, S2, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X2, X3, Y1, Z1, Z2, S1, S3, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X2, X3, Y1, Z1, Z2, S2, S3, S4] (x − 72)(x − 9)(x + 3)2(x2 − 13)(x2 + 2x − 67)(x3 + 6x2 − 99x + 219)

[X2, X4, X5, X6, Y1, S1, S2, S3] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X2, X4, X5, X6, Y1, S1, S2, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X2, X4, X5, X6, Y1, S1, S3, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X2, X4, X5, X6, Y1, S2, S3, S4] (x − 96)(x − 6)x(x + 6)2(x2 + 16x − 4)(x3 − 9x2 − 36x + 171)

[X2, X4, Y1, Z1, Z2, S1, S2, S3] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X2, X4, Y1, Z1, Z2, S1, S2, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X2, X4, Y1, Z1, Z2, S1, S3, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X2, X4, Y1, Z1, Z2, S2, S3, S4] (x − 72)(x − 3)(x + 3)2(x2 − 8x − 53)(x2 + 18x + 13)(x3 − 27x + 27)

[X2, X5, X6, Y1, Z1, Z2, S1, S4] (x − 80)(x + 4)(x + 7)2(x2 − 6x − 59)(x2 − 4x + 19)(x3 − 6x2 + 3x + 1)

[X2, X5, X6, Y1, Z1, Z2, S2, S3] (x − 80)(x + 4)(x + 7)2(x2 − 6x − 59)(x2 − 4x + 19)(x3 − 6x2 + 3x + 1)

[X3, X4, X5, X6, Y1, Y2, S1, S4] (x − 96)(x − 3)(x + 2)(x + 6)2(x2 − 8x + 32)(x3 + 3x2 − 45x − 111)

[X3, X4, X5, X6, Y1, Y2, S2, S3] (x − 96)(x − 3)(x + 2)(x + 6)2(x2 − 8x + 32)(x3 + 3x2 − 45x − 111)

[X3, X4, X5, X6, Z1, Z2, S1, S4] (x − 88)(x + 1)(x + 5)2(x2 − 2x + 33)(x3 − 9x2 − 57x + 89)

[X3, X4, X5, X6, Z1, Z2, S2, S3] (x − 88)(x + 1)(x + 5)2(x2 − 2x + 33)(x3 − 9x2 − 57x + 89)

[X3, X4, Y1, Y2, Z1, Z2, S1, S4] (x − 72)(x − 6)(x + 3)2(x2 − 10x + 41)(x3 + 12x2 + 9x − 3)

[X3, X4, Y1, Y2, Z1, Z2, S2, S3] (x − 72)(x − 6)(x + 3)2(x2 − 10x + 41)(x3 + 12x2 + 9x − 3)

[X3, X5, X6, Y1, Y2, Z1, Z2, S1] (x − 80)(x − 9)(x − 7)(x + 1)(x + 7)2(x3 + 6x2 − 8)

[X3, X5, X6, Y1, Y2, Z1, Z2, S2] (x − 80)(x − 9)(x − 7)(x + 1)(x + 7)2(x3 + 6x2 − 8)

[X3, X5, X6, Y1, Y2, Z1, Z2, S3] (x − 80)(x − 9)(x − 7)(x + 1)(x + 7)2(x3 + 6x2 − 8)

[X3, X5, X6, Y1, Y2, Z1, Z2, S4] (x − 80)(x − 9)(x − 7)(x + 1)(x + 7)2(x3 + 6x2 − 8)

[X4, X5, X6, Y1, Y2, Z1, Z2, S1] (x − 80)(x − 1)(x + 7)2(x2 − 14x + 57)(x3 − 21x + 37)

[X4, X5, X6, Y1, Y2, Z1, Z2, S2] (x − 80)(x − 1)(x + 7)2(x2 − 14x + 57)(x3 − 21x + 37)

[X4, X5, X6, Y1, Y2, Z1, Z2, S3] (x − 80)(x − 1)(x + 7)2(x2 − 14x + 57)(x3 − 21x + 37)

[X4, X5, X6, Y1, Y2, Z1, Z2, S4] (x − 80)(x − 1)(x + 7)2(x2 − 14x + 57)(x3 − 21x + 37)

[X5, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 64)(x − 4)(x + 3)(x + 11)2(x2 − 14x + 57)(x3 − 3x2 − 24x − 1)

[X5, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 64)(x − 4)(x + 3)(x + 11)2(x2 − 14x + 57)(x3 − 3x2 − 24x − 1)

[X5, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 64)(x − 4)(x + 3)(x + 11)2(x2 − 14x + 57)(x3 − 3x2 − 24x − 1)

[X5, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 64)(x − 4)(x + 3)(x + 11)2(x2 − 14x + 57)(x3 − 3x2 − 24x − 1)

[X6, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 64)(x − 7)(x − 5)(x + 1)(x + 11)2(x3 − 21x − 37)

[X6, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 64)(x − 7)(x − 5)(x + 1)(x + 11)2(x3 − 21x − 37)

[X6, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 64)(x − 7)(x − 5)(x + 1)(x + 11)2(x3 − 21x − 37)

[X6, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 64)(x − 7)(x − 5)(x + 1)(x + 11)2(x3 − 21x − 37)
Table 6: Non-diagonalizable vertex-primitive digraphs that are a union of 8 orbital digraphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, X6, S1, S2, S3] (x − 120)(x + 4)(x + 8)x2(x3 − 6x2 − 99x − 219)

[X1, X2, X3, X4, X5, X6, S1, S2, S4] (x − 120)(x + 4)(x + 8)x2(x3 − 6x2 − 99x − 219)

[X1, X2, X3, X4, X5, X6, S1, S3, S4] (x − 120)(x + 4)(x + 8)x2(x3 − 6x2 − 99x − 219)

[X1, X2, X3, X4, X5, X6, S2, S3, S4] (x − 120)(x + 4)(x + 8)x2(x3 − 6x2 − 99x − 219)

[X1, X2, X3, X4, Y1, Y2, S1, S2, S3] (x − 104)(x − 11)(x + 10)(x − 2)2(x2 − 4x + 8)(x3 + 15x2 + 36x − 89)

[X1, X2, X3, X4, Y1, Y2, S1, S2, S4] (x − 104)(x − 11)(x + 10)(x − 2)2(x2 − 4x + 8)(x3 + 15x2 + 36x − 89)

[X1, X2, X3, X4, Y1, Y2, S1, S3, S4] (x − 104)(x − 11)(x + 10)(x − 2)2(x2 − 4x + 8)(x3 + 15x2 + 36x − 89)

[X1, X2, X3, X4, Y1, Y2, S2, S3, S4] (x − 104)(x − 11)(x + 10)(x − 2)2(x2 − 4x + 8)(x3 + 15x2 + 36x − 89)
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[X1, X2, X3, X4, Z1, Z2, S1, S2, S3] (x − 96)(x + 5)(x + 9)(x − 3)2(x3 + 3x2 − 126x + 321)

[X1, X2, X3, X4, Z1, Z2, S1, S2, S4] (x − 96)(x + 5)(x + 9)(x − 3)2(x3 + 3x2 − 126x + 321)

[X1, X2, X3, X4, Z1, Z2, S1, S3, S4] (x − 96)(x + 5)(x + 9)(x − 3)2(x3 + 3x2 − 126x + 321)

[X1, X2, X3, X4, Z1, Z2, S2, S3, S4] (x − 96)(x + 5)(x + 9)(x − 3)2(x3 + 3x2 − 126x + 321)

[X1, X2, X3, X5, X6, Y1, Y2, S1, S4] (x − 112)(x − 4)(x − 2)(x + 4)(x + 2)2(x3 + 9x2 + 6x − 73)

[X1, X2, X3, X5, X6, Y1, Y2, S2, S3] (x − 112)(x − 4)(x − 2)(x + 4)(x + 2)2(x3 + 9x2 + 6x − 73)

[X1, X2, X3, X5, X6, Z1, Z2, S1, S4] (x − 104)(x − 3)(x + 4)(x + 1)2(x2 + 6x + 25)(x3 − 3x2 − 72x + 199)

[X1, X2, X3, X5, X6, Z1, Z2, S2, S3] (x − 104)(x − 3)(x + 4)(x + 1)2(x2 + 6x + 25)(x3 − 3x2 − 72x + 199)

[X1, X2, X3, Y1, Y2, Z1, Z2, S1, S4] (x − 88)(x − 7)(x − 1)2(x2 − 2x + 33)(x3 + 18x2 + 51x − 19)

[X1, X2, X3, Y1, Y2, Z1, Z2, S2, S3] (x − 88)(x − 7)(x − 1)2(x2 − 2x + 33)(x3 + 18x2 + 51x − 19)

[X1, X2, X4, X5, X6, Y1, Y2, S1, S4] (x − 112)(x + 6)(x + 2)2(x2 − 8x + 48)(x3 + 3x2 − 54x + 107)

[X1, X2, X4, X5, X6, Y1, Y2, S2, S3] (x − 112)(x + 6)(x + 2)2(x2 − 8x + 48)(x3 + 3x2 − 54x + 107)

[X1, X2, X4, X5, X6, Z1, Z2, S1, S4] (x − 104)(x + 5)(x + 10)(x + 1)2(x2 − 2x + 33)(x3 − 9x2 − 12x + 1)

[X1, X2, X4, X5, X6, Z1, Z2, S2, S3] (x − 104)(x + 5)(x + 10)(x + 1)2(x2 − 2x + 33)(x3 − 9x2 − 12x + 1)

[X1, X2, X4, Y1, Y2, Z1, Z2, S1, S4] (x − 88)(x − 9)(x + 7)(x − 1)2(x3 + 12x2 + 45x + 53)

[X1, X2, X4, Y1, Y2, Z1, Z2, S2, S3] (x − 88)(x − 9)(x + 7)(x − 1)2(x3 + 12x2 + 45x + 53)

[X1, X3, X4, X5, X6, Y2, Z1, Z2, S1] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X1, X3, X4, X5, X6, Y2, Z1, Z2, S2] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X1, X3, X4, X5, X6, Y2, Z1, Z2, S3] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X1, X3, X4, X5, X6, Y2, Z1, Z2, S4] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X1, X3, X5, Y2, Z1, Z2, S1, S2, S3] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X1, X3, X5, Y2, Z1, Z2, S1, S2, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X1, X3, X5, Y2, Z1, Z2, S1, S3, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X1, X3, X5, Y2, Z1, Z2, S2, S3, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X1, X3, X6, Y2, Z1, Z2, S1, S2, S3] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X1, X3, X6, Y2, Z1, Z2, S1, S2, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X1, X3, X6, Y2, Z1, Z2, S1, S3, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X1, X3, X6, Y2, Z1, Z2, S2, S3, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X1, X4, X5, Y2, Z1, Z2, S1, S2, S3] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X1, X4, X5, Y2, Z1, Z2, S1, S2, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X1, X4, X5, Y2, Z1, Z2, S1, S3, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X1, X4, X5, Y2, Z1, Z2, S2, S3, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X1, X4, X6, Y2, Z1, Z2, S1, S2, S3] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X1, X4, X6, Y2, Z1, Z2, S1, S2, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X1, X4, X6, Y2, Z1, Z2, S1, S3, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X1, X4, X6, Y2, Z1, Z2, S2, S3, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X2, X3, X4, X5, X6, Y1, Z1, Z2, S1] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X2, X3, X4, X5, X6, Y1, Z1, Z2, S2] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X2, X3, X4, X5, X6, Y1, Z1, Z2, S3] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X2, X3, X4, X5, X6, Y1, Z1, Z2, S4] (x − 104)(x + 7)(x + 1)2(x2 − 4x − 9)(x2 − 2x − 67)(x3 + 3x2 − 33x − 107)

[X2, X3, X5, Y1, Z1, Z2, S1, S2, S3] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X2, X3, X5, Y1, Z1, Z2, S1, S2, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X2, X3, X5, Y1, Z1, Z2, S1, S3, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X2, X3, X5, Y1, Z1, Z2, S2, S3, S4] (x − 88)(x − 4)(x + 5)2(x2 − 4x − 17)(x2 + 6x − 59)(x3 − 111x + 323)

[X2, X3, X6, Y1, Z1, Z2, S1, S2, S3] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X2, X3, X6, Y1, Z1, Z2, S1, S2, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X2, X3, X6, Y1, Z1, Z2, S1, S3, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X2, X3, X6, Y1, Z1, Z2, S2, S3, S4] (x − 88)(x − 7)(x + 5)2(x2 − 10x − 43)(x2 + 4x − 9)(x3 + 3x2 − 90x − 73)

[X2, X4, X5, Y1, Z1, Z2, S1, S2, S3] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X2, X4, X5, Y1, Z1, Z2, S1, S2, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X2, X4, X5, Y1, Z1, Z2, S1, S3, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X2, X4, X5, Y1, Z1, Z2, S2, S3, S4] (x − 88)(x + 2)(x + 5)2(x2 − 12x + 23)(x2 + 22x + 53)(x3 − 6x2 − 9x + 71)

[X2, X4, X6, Y1, Z1, Z2, S1, S2, S3] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X2, X4, X6, Y1, Z1, Z2, S1, S2, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X2, X4, X6, Y1, Z1, Z2, S1, S3, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X2, X4, X6, Y1, Z1, Z2, S2, S3, S4] (x − 88)(x − 1)(x + 5)2(x2 − 4x − 65)(x2 + 6x − 59)(x3 − 3x2 − 60x − 109)

[X3, X4, X5, Y1, Y2, Z1, Z2, S1, S4] (x − 88)(x − 1)(x + 5)2(x2 − 14x + 81)(x3 + 6x2 − 24x + 8)

[X3, X4, X5, Y1, Y2, Z1, Z2, S2, S3] (x − 88)(x − 1)(x + 5)2(x2 − 14x + 81)(x3 + 6x2 − 24x + 8)

[X3, X4, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 88)(x − 4)(x − 3)(x + 5)2(x2 − 6x + 25)(x3 + 9x2 − 30x − 307)

[X3, X4, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 88)(x − 4)(x − 3)(x + 5)2(x2 − 6x + 25)(x3 + 9x2 − 30x − 307)

[X5, X6, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 80)(x − 3)(x − 2)(x + 13)2(x2 − 10x + 33)(x3 − 6x2 + 3x + 1)

[X5, X6, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 80)(x − 3)(x − 2)(x + 13)2(x2 − 10x + 33)(x3 − 6x2 + 3x + 1)

[X5, X6, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 80)(x − 3)(x − 2)(x + 13)2(x2 − 10x + 33)(x3 − 6x2 + 3x + 1)

[X5, X6, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 80)(x − 3)(x − 2)(x + 13)2(x2 − 10x + 33)(x3 − 6x2 + 3x + 1)
Table 7: Non-diagonalizable vertex-primitive digraphs that are a union of 9 orbital digraphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, Y1, Y2, S1, S2, S3] (x − 120)(x − 6)(x − 2)(x + 12)x2(x3 + 9x2 − 27)

[X1, X2, X3, X4, X5, Y1, Y2, S1, S2, S4] (x − 120)(x − 6)(x − 2)(x + 12)x2(x3 + 9x2 − 27)

[X1, X2, X3, X4, X5, Y1, Y2, S1, S3, S4] (x − 120)(x − 6)(x − 2)(x + 12)x2(x3 + 9x2 − 27)

[X1, X2, X3, X4, X5, Y1, Y2, S2, S3, S4] (x − 120)(x − 6)(x − 2)(x + 12)x2(x3 + 9x2 − 27)

[X1, X2, X3, X4, X5, Z1, Z2, S1, S2, S3] (x − 112)(x + 2)(x + 11)(x − 1)2(x2 − 2x + 9)(x3 − 3x2 − 114x + 593)

[X1, X2, X3, X4, X5, Z1, Z2, S1, S2, S4] (x − 112)(x + 2)(x + 11)(x − 1)2(x2 − 2x + 9)(x3 − 3x2 − 114x + 593)

[X1, X2, X3, X4, X5, Z1, Z2, S1, S3, S4] (x − 112)(x + 2)(x + 11)(x − 1)2(x2 − 2x + 9)(x3 − 3x2 − 114x + 593)

[X1, X2, X3, X4, X5, Z1, Z2, S2, S3, S4] (x − 112)(x + 2)(x + 11)(x − 1)2(x2 − 2x + 9)(x3 − 3x2 − 114x + 593)

[X1, X2, X3, X4, X6, Y1, Y2, S1, S2, S3] (x − 120)(x − 9)(x + 4)x2(x2 + 4)(x3 + 12x2 − 45x − 597)

[X1, X2, X3, X4, X6, Y1, Y2, S1, S2, S4] (x − 120)(x − 9)(x + 4)x2(x2 + 4)(x3 + 12x2 − 45x − 597)

[X1, X2, X3, X4, X6, Y1, Y2, S1, S3, S4] (x − 120)(x − 9)(x + 4)x2(x2 + 4)(x3 + 12x2 − 45x − 597)

[X1, X2, X3, X4, X6, Y1, Y2, S2, S3, S4] (x − 120)(x − 9)(x + 4)x2(x2 + 4)(x3 + 12x2 − 45x − 597)



A. S. RAZAFIMAHATRATRA. /AUSTRALAS. J. COMBIN. XY (2) (2024), ?–? 139

[X1, X2, X3, X4, X6, Z1, Z2, S1, S2, S3] (x − 112)(x + 3)(x + 7)(x − 1)2(x3 − 147x − 397)

[X1, X2, X3, X4, X6, Z1, Z2, S1, S2, S4] (x − 112)(x + 3)(x + 7)(x − 1)2(x3 − 147x − 397)

[X1, X2, X3, X4, X6, Z1, Z2, S1, S3, S4] (x − 112)(x + 3)(x + 7)(x − 1)2(x3 − 147x − 397)

[X1, X2, X3, X4, X6, Z1, Z2, S2, S3, S4] (x − 112)(x + 3)(x + 7)(x − 1)2(x3 − 147x − 397)

[X1, X2, X3, X5, Y1, Y2, Z1, Z2, S1, S4] (x − 104)(x − 2)(x + 1)2(x2 − 6x + 25)(x3 + 12x2 − 15x − 179)

[X1, X2, X3, X5, Y1, Y2, Z1, Z2, S2, S3] (x − 104)(x − 2)(x + 1)2(x2 − 6x + 25)(x3 + 12x2 − 15x − 179)

[X1, X2, X3, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 104)(x − 7)(x − 5)(x + 1)2(x2 + 2x + 33)(x3 + 15x2 + 36x − 89)

[X1, X2, X3, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 104)(x − 7)(x − 5)(x + 1)2(x2 + 2x + 33)(x3 + 15x2 + 36x − 89)

[X1, X2, X4, X5, Y1, Y2, Z1, Z2, S1, S4] (x − 104)(x + 4)(x + 9)(x + 1)2(x2 − 14x + 81)(x3 + 6x2 + 9x + 1)

[X1, X2, X4, X5, Y1, Y2, Z1, Z2, S2, S3] (x − 104)(x + 4)(x + 9)(x + 1)2(x2 − 14x + 81)(x3 + 6x2 + 9x + 1)

[X1, X2, X4, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 104)(x − 7)(x + 1)2(x3 + 9x2 − 12x − 71)

[X1, X2, X4, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 104)(x − 7)(x + 1)2(x3 + 9x2 − 12x − 71)

[X1, X3, X5, X6, Y2, Z1, Z2, S1, S2, S3] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X1, X3, X5, X6, Y2, Z1, Z2, S1, S2, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X1, X3, X5, X6, Y2, Z1, Z2, S1, S3, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X1, X3, X5, X6, Y2, Z1, Z2, S2, S3, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X1, X4, X5, X6, Y2, Z1, Z2, S1, S2, S3] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X1, X4, X5, X6, Y2, Z1, Z2, S1, S2, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X1, X4, X5, X6, Y2, Z1, Z2, S1, S3, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X1, X4, X5, X6, Y2, Z1, Z2, S2, S3, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X2, X3, X5, X6, Y1, Z1, Z2, S1, S2, S3] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X2, X3, X5, X6, Y1, Z1, Z2, S1, S2, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X2, X3, X5, X6, Y1, Z1, Z2, S1, S3, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X2, X3, X5, X6, Y1, Z1, Z2, S2, S3, S4] (x − 104)(x − 2)(x + 7)2(x2 − 6x − 59)(x2 − 21)(x3 − 3x2 − 72x + 199)

[X2, X4, X5, X6, Y1, Z1, Z2, S1, S2, S3] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X2, X4, X5, X6, Y1, Z1, Z2, S1, S2, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X2, X4, X5, X6, Y1, Z1, Z2, S1, S3, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X2, X4, X5, X6, Y1, Z1, Z2, S2, S3, S4] (x − 104)(x + 4)(x + 7)2(x2 − 8x + 3)(x2 + 10x − 43)(x3 − 9x2 − 12x + 1)

[X3, X4, X5, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 104)(x − 1)(x + 1)(x + 7)2(x2 − 10x + 57)(x3 + 3x2 − 33x − 107)

[X3, X4, X5, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 104)(x − 1)(x + 1)(x + 7)2(x2 − 10x + 57)(x3 + 3x2 − 33x − 107)
Table 8: Non-diagonalizable vertex-primitive digraphs that are a union of 10 orbital di-
graphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, X6, Y1, Y2, S1, S2, S3] (x − 136)(x − 4)x(x + 6)(x + 2)2(x3 + 6x2 − 51x − 289)

[X1, X2, X3, X4, X5, X6, Y1, Y2, S1, S2, S4] (x − 136)(x − 4)x(x + 6)(x + 2)2(x3 + 6x2 − 51x − 289)

[X1, X2, X3, X4, X5, X6, Y1, Y2, S1, S3, S4] (x − 136)(x − 4)x(x + 6)(x + 2)2(x3 + 6x2 − 51x − 289)

[X1, X2, X3, X4, X5, X6, Y1, Y2, S2, S3, S4] (x − 136)(x − 4)x(x + 6)(x + 2)2(x3 + 6x2 − 51x − 289)

[X1, X2, X3, X4, X5, X6, Z1, Z2, S1, S2, S3] (x − 128)(x + 4)(x + 5)(x + 1)2(x2 + 2x + 9)(x3 − 6x2 − 105x + 73)

[X1, X2, X3, X4, X5, X6, Z1, Z2, S1, S2, S4] (x − 128)(x + 4)(x + 5)(x + 1)2(x2 + 2x + 9)(x3 − 6x2 − 105x + 73)

[X1, X2, X3, X4, X5, X6, Z1, Z2, S1, S3, S4] (x − 128)(x + 4)(x + 5)(x + 1)2(x2 + 2x + 9)(x3 − 6x2 − 105x + 73)

[X1, X2, X3, X4, X5, X6, Z1, Z2, S2, S3, S4] (x − 128)(x + 4)(x + 5)(x + 1)2(x2 + 2x + 9)(x3 − 6x2 − 105x + 73)

[X1, X2, X3, X4, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 112)(x − 7)(x + 1)(x + 7)(x − 1)2(x3 + 15x2 + 12x − 19)

[X1, X2, X3, X4, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 112)(x − 7)(x + 1)(x + 7)(x − 1)2(x3 + 15x2 + 12x − 19)

[X1, X2, X3, X4, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 112)(x − 7)(x + 1)(x + 7)(x − 1)2(x3 + 15x2 + 12x − 19)

[X1, X2, X3, X4, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 112)(x − 7)(x + 1)(x + 7)(x − 1)2(x3 + 15x2 + 12x − 19)

[X1, X2, X3, X5, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 120)(x − 5)x(x + 3)2(x2 − 2x + 17)(x3 + 9x2 − 27)

[X1, X2, X3, X5, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 120)(x − 5)x(x + 3)2(x2 − 2x + 17)(x3 + 9x2 − 27)

[X1, X2, X4, X5, X6, Y1, Y2, Z1, Z2, S1, S4] (x − 120)(x + 6)(x + 3)2(x2 − 10x + 57)(x3 + 3x2 − 18x − 3)

[X1, X2, X4, X5, X6, Y1, Y2, Z1, Z2, S2, S3] (x − 120)(x + 6)(x + 3)2(x2 − 10x + 57)(x3 + 3x2 − 18x − 3)
Table 9: Non-diagonalizable vertex-primitive digraphs that are a union of 11 orbital di-
graphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 128)(x − 2)(x + 9)(x + 1)2(x2 − 10x + 33)(x3 + 9x2 − 30x + 19)

[X1, X2, X3, X4, X5, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 128)(x − 2)(x + 9)(x + 1)2(x2 − 10x + 33)(x3 + 9x2 − 30x + 19)

[X1, X2, X3, X4, X5, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 128)(x − 2)(x + 9)(x + 1)2(x2 − 10x + 33)(x3 + 9x2 − 30x + 19)

[X1, X2, X3, X4, X5, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 128)(x − 2)(x + 9)(x + 1)2(x2 − 10x + 33)(x3 + 9x2 − 30x + 19)

[X1, X2, X3, X4, X6, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 128)(x − 5)(x + 3)(x + 1)2(x3 + 12x2 − 33x − 503)

[X1, X2, X3, X4, X6, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 128)(x − 5)(x + 3)(x + 1)2(x3 + 12x2 − 33x − 503)

[X1, X2, X3, X4, X6, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 128)(x − 5)(x + 3)(x + 1)2(x3 + 12x2 − 33x − 503)

[X1, X2, X3, X4, X6, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 128)(x − 5)(x + 3)(x + 1)2(x3 + 12x2 − 33x − 503)
Table 10: Non-diagonalizable vertex-primitive digraphs that are a union of 12 orbital
digraphs

Digraphs Minimal polynomial

[X1, X2, X3, X4, X5, X6, Y1, Y2, Z1, Z2, S1, S2, S3] (x − 144)x(x + 3)2(x2 − 6x + 17)(x3 + 6x2 − 45x − 213)

[X1, X2, X3, X4, X5, X6, Y1, Y2, Z1, Z2, S1, S2, S4] (x − 144)x(x + 3)2(x2 − 6x + 17)(x3 + 6x2 − 45x − 213)

[X1, X2, X3, X4, X5, X6, Y1, Y2, Z1, Z2, S1, S3, S4] (x − 144)x(x + 3)2(x2 − 6x + 17)(x3 + 6x2 − 45x − 213)

[X1, X2, X3, X4, X5, X6, Y1, Y2, Z1, Z2, S2, S3, S4] (x − 144)x(x + 3)2(x2 − 6x + 17)(x3 + 6x2 − 45x − 213)
Table 11: Non-diagonalizable vertex-primitive digraphs that are a union of 13 orbital
digraphs
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