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Chapter 1

Introduction and preliminaries

1.1 Introduction

J. Tits’ theory of buildings for groups of Lie type (see e.g. [30] or Chapter 11 of [3] for a
survey) and their more general companions, the diagram geometries mainly developed
by F. Buekenhout (see e.g. various Chapters of [3] or [25] for a survey) provide a
major tool for understanding the interplay between groups and geometries. Since then,
various traces have been pursued. For example, given a particular group G, classify all
geometries (under certain assumptions) for G (see e.g. [7], also their list of references),
or classify all geometries and their automorphism groups having a diagram of a certain
type (see e.g. [14]), or use a particular geometry to characterize its automorphism
group. In this last branch various (computer-free) existence and uniqueness proofs for
sporadic groups have been completed in the past few years (see [1], [16], [28] and [29]
for computer-free proofs or [19]). Such proofs follow a two step program:

• Prove that the geometry is simply connected (giving the uniqueness) and

• construct a suitable and faithful representation of the amalgam of the geometry
in some GL(V ) (giving the existence).

The origin of this thesis was to give such an existence and uniqueness proof for the
sporadic O’Nan group (O′N) - discovered by M. O’Nan in [24] - using the two known
flag-transitive geometries for that group. The importance of such a construction is
simply given by the fact that the group O′N is the only sporadic group which has not
been contructed computer-freely up to now.

Unfortunately, this original attempt failed. The main reason for this lies in the
subgroup structure of O′N . Its maximal subgroups are themselves quite small or their
maximal subgroups are small. This leads to e.g. to the fact that, if one tries to get
the point-line graph of a geometry under control, one may have good control over its
points (in the sense that we have a small permutation degree) but for the lines there is
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CHAPTER 1. Introduction and preliminaries 6

complete wilderness. Also the representation which was chosen suits the geometry but
the module carries no further structure like a form respected by O′N .

Nevertheless, this thesis presents some new results. The following will be proved:

• The amalgams of the geometries of Buekenhout and of Ivanov and Shpectorov
for the group O′N are uniquely determined by their diagram and residues of rank
n − 1.

• The Buekenhout geometry for O′N is simply connected.

• The 3-fold cover for 3O′N of the Ivanov-Shpectorov geometry for O′N is its
universal cover.

• Every completion of the amalgam of the Buekenhout geometry has an irreducible
154-dimensional GF (3)-module.

• Every completion of that amalgam is also a completion of the amalgam related
to the Ivanov-Shpectorov geometry.

The proofs of the first result are computer-free. The proofs for the simply connectedness
of the geometries for O′N , resp. 3O′N involve computer use for coset enumeration.
The computer is also involved (but just in a small way) in the construction of the
representation. Furthermore this construction does not make use of the fact that the
universal completion of the amalgam related the Buekenhout geometry is O′N . This
is also not used in the last chapter of the thesis proving that any completion of this
amalgam also acts on the Ivanov-Shpectorov geometry.

1.2 Preliminaries

For the basic definitions for (coset) geometries, diagrams and (universal) coverings we
refer to [25], [5] or [3]. We will briefly state the most important group theoretic tools
for this thesis.

Definition 1.2.1 [10] Let I be a finite set. An amalgam A consists of a family (GJ )J⊂I

of groups and a family of group homomorphism δJK : GJ → GK for every pair J, K ⊂ I
with K ⊂ J satisfying the following conditions:

1. For all J, K, L ⊂ I with L ⊂ K ⊂ J the composite δJKδKL equals δJL.

2. We have δJJ = id for every J ⊂ I.

We shall give an easy example for this definition. Let Γ be some geometry of rank
n and C = {x1, x2, . . . xn} be a chamber in Γ. Let G be a flag-transitive group of type
preserving automorphisms of Γ and set for J ⊂ {1, 2, . . . , n} =: I the group GJ :=
G{xi:i∈J}. Then (GJ )J⊂I forms an amalgam with δJK being the inclusion mapping for
all J, K ⊂ I with K ⊂ J .
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Definition 1.2.2 [10] A completion of an amalgam A is a group G and a familiy of
homorphisms ηJ : GJ → G for all J ⊂ I such that:

1. ηJ = δJKηK for all K ⊂ J and

2. G :=< GJηJ : J ⊂ I >.

For two completions G and Ĝ with homomorphisms ηJ and η̂J of A a morphism of
completions is a homomorphism ψ : G → Ĝ such that η̂J = ηJψ for all J ⊂ I.
A completion of A is called universal if and only if there is a unique morphism of
completions from it to any given completion.

Returning to our above example of the amalgam (GJ )J⊂I of a flag-transitive geom-
etry Γ, we see that G is a completion of (GJ )J⊂I if and only if G =< G1, G2, . . . , Gn >
which holds if Γ is connected.

The existence of the universal completion of an amalgam is ensured by the following
(see e.g. [10]):

Proposition 1.2.3 Let A be an amlgam. Then A has a universal completion (possibly
infinite), unique up to isomorphism of completions.

✷

The next proposition establishes a connection between universal covers of flag-
transitive geometries and the universal completions of the related amalgams:

Proposition 1.2.4 [26], [31] Let Γ be a geometry and let G ≤ AutΓ be flag-transitive.
Denote by A the amalgam of maximal parabolic subgroups associated with the action of
G on Γ and by U(A) the universal completion of A. Then Γ(U(A),A) is the universal
cover of Γ(G,A).

✷

In the following, we describe a technique to determine the universal completion
U(A) of some amalgam A = (GJ)J⊂I (see [27], also [14] or [25]) in terms of generators
and relations.

For every i ∈ I denote by Xi a set of generators and by Ri
xy a set of relations

between the elements of Xi such that Gi �< Xi : Ri
xy >. Put moreover XU :=

⋃
i∈I Xi

and RU
xy :=

⋃
i∈I Ri

xy. Then we find

U(A) �< XU : RU
xy >.

Note that every relation in RU
xy holds in at least one of the groups Gi.
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1.2.1 The known geometries for the O’Nan sporadic group

In his 1985-paper [4], Buekenhout gives the diagram of a rank four geometry Γ admitting
O′N as a flag-transitive automorphism group. This geometry, no. (102) in the notation
of [4], can be constructed from two geometries of rank three for the groups L3(7) : Z2

(no. (100) of the list in [4]) and for Z4L3(4) : Z2 (no. (101) in [4]). Note that the
latter group is the centralizer of an involution in O′N . The Buekenhout diagram for
the O′N -geometry is the following:

◦ ◦ ◦ ◦10 7 9 6

1 2 1 2

If we denote the maximal parabolic subgroups of this geometry by G1, G2, G3 and
G4, from the left to the right of the diagram nodes, we have G1 � L3(7) : Z2 and
G4 � Z4L3(4) : Z2. Note that the involutions in G4 − G′

4 are unitary. This will be
sometimes indicated by writing G4 � Z4L3(4) : 21 following the notation of [8] or [22].

In 1986, a second geometry, now of rank five, was found by A. Ivanov and S.
Shpectorov [17] admitting the group O′N as a flag-transitive automorphism group.
This geometry involves the Petersen graph as a residue of rank two. Its diagram is the
following:

◦

◦
◦ ◦ ◦❍❍❍

✟✟✟
5

P1

1

1 1 2

1

2

3 4 5

The maximal parabolics are G1 � J1, G2 � M11 and G5 � (Z4 ∗ Q8 ∗ Q8) : A5 the
latter group being a maximal parabolic of Z4L3(4). This geometry also admits a 3-fold
cover with automorphism group 3O′N such that its center acts as a deck transformation
group (see e.g. [18]).

For both geometries it is not known whether they are simply connected, resp. the
3-fold cover is universal. This will be shown in this thesis using the technique to
determine the universal completions of amalgams which was described above.



Chapter 2

Generators and relations for the
Buekenhout geometry

2.1 The geometry of Buekenhout for the O’Nan group

In this section we give the corresponding amalgam for Buekenhout’s geometry [4]. To
recall, this is a geometry of rank four having the following Buekenhout diagram.

◦ ◦ ◦ ◦10 7 9 6

1 2 1 2

We denote the maximal parabolics of this geometry by G1, G2, G3 and G4, read
from the left to the right of the diagram nodes. In [4], we see that G1 � L3(7) : Z2 and
G4 � Z4L3(4) : Z2. The complete amalgam of the residue Γ4 for G4/K4 � L3(4) : Z2

(where K4 = Z(G′
4) denotes the kernel of the action of G4) is given in [11]. Since G14 =

G1 ∩G4 is the centralizer of an inner involution of G1, we get G14 � (Z4 ∗SL2(7)) : Z2

(see e.g. [8]). Futhermore, since any outer automorphism of G′
4 in G4 inverts the

center of G′
4, we obtain B = G1234 � Z2 ×D8. Then [11] implies G34 � (Z2

3 : Z4)×D8,
G134 � S3 × D8 and G234 � Z4 × D8. In all these groups the direct factor D8 is
generated by K4 and an automorphism of G4. From [4] we draw that G12 must be the
centralizer in G1 of an outer involution, thus, G12 � Z2 ×P GL2(7) (see e.g. [8]). Since
we have |G124| = 25, we have therefore G124 ∈ Syl2(G12), hence G124 � Z2 ×D16. This
implies that the structure of G24 can be described as G24 � (Z4 × D8) : Z2. By [4],
we hold that G13 � S3 × S4 where the direct factor S4 is not contained in G′

1. Now
G2 is described in [4] as a group of shape ([2] × P GL2(7))2. Since G12 ≤ G2 ≥ G24,
we can describe the structure of G2 � (Z4 × L2(7)) : Z2. Then G2 acts on a geometry
which is the direct sum of a folded projective plane of order two with an isolated node.
Thus |G2 : G23| = 14 and G23 � Z4 × S4. Now the geometry for G3 is also some direct
sum of a 3× 3-grid and some isolated node implying G3 � (Z2

3 : Z4)×S4 because of its
subgroups.

9
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We will construct a presentation of the universal completion of the amalgam A of
the Buekenhout geometry and establish that this completion is the group O′N . In
order to achieve this, we derive a representation for G1, G2, G3 and G4. Since the
residues for G2 and G3 are direct sums of geometries, we get G2 =< G12, G23, G24 >
and G3 =< G13, G23, G34 >. By a result of Ronan [27], the residues for G1 and G4

have an infinite universal cover. Therefore we have to identify the groups L3(7) : Z2 �
G1 ≤< G12, G13, G14 > and Z4L3(4) : Z2 � G4 ≤< G14, G24, G34 >. This will be done
by giving a canonical presentation for these groups and indentifications of the canonical
generators as words in the geometric generators for G1 and, respectively, the geometric
generators as words in the canonical ones for G4.

2.2 Generators and relations for Buekenhout’s geometry

In this section we draw generators and relations from the amalgam of Buekenhout’s
geometry for the O’Nan group.

2.2.1 A presentation for the Borel subgroup

The Borel subgroup B of the Buekenhout geometry is isomorphic to Z2 ×D8. We give
a presentation of B =< z, X, x > such that the generator z will become the center of
the group G′

4 � Z4L3(4) and X become an automorphism of that group. This implies
the following relations:

z4 = X2 = 1, zX = z−1.

We construct a second subgroup D8 of B and the amalgamation via

x4 = 1, xX = x−1, x2 = z2, [x, z] = 1.

Then we get

Z2 × D8 � B =< z, X, x | z4 = X2 = 1, x2 = z2, [z, x] = 1, zX = z−1, xX = x−1 >,
Z(B) =< z2, z−1x >.

2.2.2 Presentations for the minimal parabolic subgroups

2.2.2.1 G123 � Z2 × S4

We add a generator Z of order four. In order to produce a group of shape S4, we set

Z4 = 1, Zx2
= Z−1, xZ2

= x−1, (xZ)3 = 1.

We see that < x2, Z2 > ✂ < x, Z >, < x2, Z2, xZ >� A4 and (xZ)x
2Z−1

= ZxZ2 =
Z−1x−1. To generate Z2 × S4 with center < z−1x >, we generate the second S4 via
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(z2)xZ = z−1X, [Z, z−1x] = 1.

Then the first relation implies z2Z2 = z−1X, hence an indentification Z2 = zX.
The second relation implies Zz−1

= Zx−1
and from both relations we hold (xZ)X =

(xZ)z
−1Z2

= x2Zx = Z−1x−1. Therefore we get a presentation of G123 as follows:

Z2 × S4 � G123 =< z, X, x, Z | z4 = X2 = Z4 = 1, x2 = z2, [z, x] = 1, zX = z−1, xX =
x−1, Zx2

= Z−1, xZ2
= x−1, (xZ)3 = 1, (z2)xZ = z−1X, [Z, z−1x] = 1 >

2.2.2.2 G124 � Z2 × D16

We add a generator Y which also will become an automorphism of G′
4 such that

Z(G124) = Z(B). Therefore we generate a subgroup D16 as follows:

(XY )8 = Y 2 = 1.

Then we identify B inside G124 and generate a second Z2 × D8 by

(XY )2 = x, zY = z−1.

Thereby we hold a presentation of G124 via

Z2 × D16 � G124 =< z, X, Y, x | z4 = X2 = Y 2 = 1, x2 = z2, [z, x] = 1, zX = z−1, xX =
x−1, (XY )2 = x, zY = z−1 >, Z(G124) = Z(B).

2.2.2.3 G134 � S3 × D8

We add a generator ρ of order three. Furthermore the amalgam implies that < X, z >�
D8 is the (unique) direct factor of G134 of shape D8, thus

ρ3 = 1, [ρ, z] = [ρ, X] = 1.

Therefore we set

ρx = ρ−1

and get a presentation of G134:

S3 × D8 � G134 =< z, X, x, ρ | z4 = X2 = ρ3 = 1, x2 = z2, [z, x] = 1, zX = z−1, xX =
x−1, [ρ, z] = [ρ, X] = 1, ρx = ρ−1 >.
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2.2.2.4 G234 � Z4 × D8

Again, < X, z > is a direct factor D8 of G234 and the square of the new generator a is
in Z(B)− {z2}. Thus

a2 = z−1x, [a, z] = [a, X] = [a, x] = 1

which gives the following presentation for G234:

Z4 × D8 � G234 =< z, X, x, a | z4 = X2 = 1, x2 = z2, [z, x] = 1, zX = z−1, xX =
x−1, a2 = z−1x, [a, z] = [a, X] = [a, x] = 1 >.

2.2.3 Presentations for the groups generated by two minimal para-
bolics

2.2.3.1 < G123, G124 >� Z2 × PGL2(7)

The group < G123, G124 > acts on the folded projective plane of order two. Thus we
add the Weyl relation as

(ZZY )3 = 1

and get a presentation as:

Z2 × PGL2(7) �< G123, G124 >=< z, X, x, Z, Y | z4 = X2 = Z4 = Y 2 = 1, x2 =
z2, [z, x] = 1, zX = z−1, xX = x−1, Zx2

= Z−1, xZ2
= x−1, (xZ)3 = 1, (z2)xZ =

z−1X, [Z, z−1x] = 1, (XY )2 = x, zY = z−1, (ZZY )3 = 1 >.

2.2.3.2 < G123, G134 >� S3 × S4

The direct factor of a group S3 × S4 of shape S4 is uniquely determined. We proceed
as follows. The group < G123, G134 > contains G134 � S3 × D8 with the uniquely
determined direct factor < z, X >� D8. Thus we choose < z, X, xZ >� S4 as direct
factor. This implies

[ρ, xZ] = 1

and yields the following presentation:

S3 × S4 �< G123, G134 >=< z, X, x, Z, ρ | z4 = X2 = Z4 = ρ3 = 1, x2 = z2, [z, x] =
1, zX = z−1, xX = x−1, Zx2

= Z−1, xZ2
= x−1, (xZ)3 = 1, (z2)xZ = z−1X, [Z, z−1x] =

1, [ρ, z] = [ρ, X] = 1, ρx = ρ−1, [ρ, xZ] = 1 >.

Therefore the involution X is not contained in G′
1 because it is contained in the direct

factor S4 but not in its commutator subgroup.



CHAPTER 2. The Buekenhout geometry 13

2.2.3.3 < G123, G234 >� Z4 × S4

We construct < G123, G234 > such that a is contained in its center. Therefore we add

[a, Z] = 1

and hold:

Z4 × S4 �< G123, G234 >=< z, X, x, Z, a | z4 = X2 = Z4 = a4 = 1, x2 = z2, [z, x] =
1, zX = z−1, xX = x−1, Zx2

= Z−1, xZ2
= x−1, (xZ)3 = 1, (z2)xZ = z−1X, [Z, z−1x] =

1, a2 = z−1x, [a, z] = [a, X] = [a, x] = 1, [a, Z] = 1 >.

2.2.3.4 < G124, G134 >� (Z4 ∗ SL2(7)) : Z2

The group < G124, G134 > acts on the Coxeter graph for P GL2(7). This graph is defined
as follows: The vertices are the anti-flags of the projective plane P G(2, 2) and two anti-
flags are called adjacent if the union of their point sets covers the plane. Therefore it is
clear that the stabilizer of an anti-flag and the stabilizer of an edge generate a Singer
cycle of the plane. Thus we add

(ρz−1XY )7 = 1

yielding the presentation

(Z4 ∗ SL2(7)) : Z2 �< G124, G134 >=< z, X, x, Y, ρ | z4 = X2 = Y 2 = ρ3 = 1, x2 =
z2, [z, x] = 1, zX = z−1, xX = x−1, (XY )2 = x, zY = z−1, ρ3 = 1, [ρ, z] = [ρ, X] =

1, (ρz−1XY )7 = 1 >.

2.2.3.5 < G124, G234 >� (Z4 × D8) : Z2

We have to add a relation such that Y also acts on Z(G234), hence

aY = a−1.

This yields a presentation

(Z4 × D8) : Z2 �< G124, G234 >=< z, X, Y, x, a | z4 = X2 = 1, x2 = z2, [z, x] = 1, zX =
z−1, xX = x−1, (XY )2 = x, zY = z−1, a2 = z−1x, [a, z] = [a, X] = [a, x] = 1, aY =

a−1 >.
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2.2.3.6 < G134, G234 >� (Z2
3 : Z4)× D8

For this group it is easy to see that we have to add

[ρ, ρa] = 1

to get a presentaion as

(Z2
3 : Z4)× D8 �< G134, G234 >=< z, X, x, ρ | z4 = X2 = ρ3 = 1, x2 = z2, [z, x] =
1, zX = z−1, xX = x−1, [ρ, z] = [ρ, X] = 1, ρx = ρ−1, a2 = z−1x, [a, z] = [a, X] =

[a, x] = 1, [ρ, ρa] = 1 >.

2.3 Canonical generators and relations for L3(7) : 2

In this section we give a presentation of L3(7) : Z2 using the projective plane P G(2, 7).
We will call these generators and relations canonical.

2.3.1 A presentation for a maximal parabolic subgroup for PG(2, 7)

It is well known that the stabilizer of a point or a line of P G(2, 7) in L3(7) is a maximal
subgroup of shape Z

2
7 : (SL2(7) : Z2) (see e.g. [8]). We will construct a presentation of

such a group.

We set ν :=

(
1 0
1 1

)
, ρ :=

(
2 0
0 −3

)
and x :=

(
0 1

−1 0

)
as matrices over GF (7).

Then we have < ν, ρ, x >� SL2(7) with x2 ∈ Z(< ν, ρ, x >).

Lemma 2.3.1 G :=< ν, ρ, x | ν7 = ρ3 = x4 = 1, νρ = ν4, ρx = ρ−1, (νx)3 =
x2, [ν, x2] = 1 >� SL2(7).

Proof. We set B :=< ν, ρ, x2 >� Z2 × (Z7 : Z3) and N :=< x >� Z4 and show
that these groups provide a rank one BN -pair for G. Therefore it remains to show
that G = BNB. Since x2 ∈ B, we need to prove that G = B ∪ BxB. The claim
follows if B ∪ BxB is a subgroup of G because x, ν, ρ ∈ B ∪ BxB. Thus we need to
show that for any a, b ∈ BxB we have ab−1 ∈ BxB. Let a = b1xb2, b = b3xb4. Then
ab−1 = b1xb2b−1

4 x−1b−1
3 = b1xb′2xb′3 with b′2 = b2b−1

4 and b′3 = x2b−1
3 . Now x normalizes

< ρ, x2 >, thus we only need to prove xνix ∈ BxB ∪ B for any power of ν. Since
νρ = ν4 and xν−1x = (xνx)−1, we only have to verify xνx ∈ BxB. But we have
(νx)3 = x2, hence xνx = ν−1xν−1 and the lemma is proved. ✷

Clearly, an involutory automorphism of our (matrix) group SL2(7) is i :=

(
1 0
0 −1

)
.

This provides a presentation of SL2(7) : Z2 as
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SL2(7) : Z2 �< ν, ρ, x, i | ν7 = ρ3 = x4 = i2 = 1, νρ = ν4, ρx = ρ−1, (νx)3 =
x2, [ν, x2] = 1, [ρ, i] = 1, xi = x−1, νi = ν−1 >.

We add a natural module Z
2
7 �< v1, v2 > to this group via the identification v1 ∼

(1, 0) and v2 ∼ (0, 1). Thus

Z
2
7 : (SL2(7) : Z2) �< ν, ρ, x, i, v1, v2 | ν7 = ρ3 = x4 = i2 = v7

1 = v7
2 = 1, νρ = ν4, ρx =

ρ−1, (νx)3 = x2, [ν, x2] = 1, [ρ, i] = 1, xi = x−1, νi = ν−1, [v1, v2] = [v1, ν] = 1, vν2 =
v1v2, vρ1 = v2

1 , vρ2 = v4
2 , vx1 = v2, vx2 = v−1

1 , [v1, i] = 1, vi2 = v−1
2 >.

2.3.2 Adding the graph automorphism

We add a graph automorphism u to the presentation of Z
2
7 : (SL2(7) : Z2) obtained

in the previous subsection such that < ν, ρ, x, i, v1, v2 > ∩ < ν, ρ, x, i, v1, v2 >u is a
Borel group of L3(7). Thus we construct u such that u normalizes Z

1+2
7 �< v1, v2, ν >

and maps < v1, v2 > to < v1, ν >. Moreover we can choose u to fulfill [u, ρ] = 1 and
(x2)u = x2i. Then it remains to add the Weyl relation, e. g. (xxu)3 = 1. Thus we get

L3(7) : Z2 �< ν, ρ, x, i, v1, v2, u | ν7 = ρ3 = x4 = i2 = v7
1 = v7

2 = u2 = 1, νρ = ν4, ρx =
ρ−1, (νx)3 = x2, [ν, x2] = 1, [ρ, i] = 1, xi = x−1, νi = ν−1, [v1, v2] = [v1, ν] = 1, vν2 =

v1v2, vρ1 = v2
1 , vρ2 = v4

2 , vx1 = v2, vx2 = v−1
1 , [v1, i] = 1, vi2 = v−1

2 , vu1 = v−1
1 , vu2 = ν, νu =

v2, [ρ, u] = 1, (x2)u = x2i, (xxu)3 = 1 >.

2.3.3 3 × 3-matrices for the canonical generators

In this subsection we identify our canonical generators with the corresponding 3 × 3-
matrices in L3(7). These matrices will be used to identify the geometric generators as
words in the canonical ones.

Our construction from the above subsections suggests the following identification:

ν =


 1 0 0

0 1 0
0 1 1


, ρ =


 1 0 0

0 2 0
0 0−3


, x =


 1 0 0

0 0 1
0−1 0


 and i =


 −1 0 0

0 1 0
0 0−1


.

Set v1 := (aij). We construct v1 and v2 such that < v1, v2, ν, ρ, x, i > fixes the
vector (1, 0, 0). Thus a12 = a13 = 0. Using the relations [ν, v1] = [i, v1] = 1, we hold

v1 =


 a11 0 0

0 a22 0
a31 0 a33


. Proceeding with v1ρ = ρv2

1 , we get aii = a2
ii, hence aii = 1

(for i = 1, 2, 3), and a31 to be some non-zero element in GF (7). Therefore we set

v1 =


 1 0 0

0 1 0
1 0 1


. By vx1 = v2, this implies v2 =


 1 0 0

−1 1 0
0 0 1


.



CHAPTER 2. The Buekenhout geometry 16

2.4 Identification of the geometric generators

In this section we identify the geometric generators for L3(7) : Z2 as words in the
canonical generators. For this purpose we use the relations as given in 2.3.2 and Section
2.2 as well as the matrices obtained in the previous subsection. Since u cannot be

expressed as a 3 × 3-matrix we also use (x2)u = x2i =


 0 1 0

−1 0 0
0 0 1


 and ρu = 2ρ =


 2 0 0

0−3 0
0 0 1


 since we compute inside SL3(7) using the matrices.

Set w1 := v−1
1 , w2 := ν and ω := v2. Then xu acts in the same way on < w1, w2, ω >

as x on < v1, v2, ν >. Therefore xu has to fulfill wxu

1 = w2, wxu

2 = w−1
1 , (ρu)x

u
= (ρu)−1

and (x2)u = x2i. Set xu = (aij). Then we use these relations and compute xu =
 0−1 0

1 0 0
0 0 1


.

2.4.1 The generators z, x and ρ

We construct z such that z2 = t := x2 because t ∈ Z(< ν, ρ, x, i >) and the group
M :=< z, X, Y, ρ > will be the centralizer of z2 in L3(7) : Z2. Set z′ := ut. Then
(z′)2 = utut = i and o(z′) = 4. Moreover xi = x−1 leads to ix = ti and therefore we
set z := (z′)xu = (ut)xu. This implies M =< ν, ρ, x, i, z >. We set the geometrical
generator ρ to be the canonical ρ because, using [u, ρ] = 1 and ρx = ρ−1, we find
[z, ρ] = 1, also we use the canonical x as the geometric generator x .

2.4.2 The generator X

Set L :=< v1, v2, ν, ρ, x, i, u >′� L3(7). Then we get M ∩ L =< ν, ρ, x, i > and
CM∩L(ρ) =< ρ, t, i >. Therefore we have CM (ρ) =< ρ, z, i >� Z3 × D8. Furthermore
we must find X ∈< ρ, z, i > since [ρ, X] = 1. By 2.2.3.2, X /∈ L. Thus we set X := zi
since zi = z−1 and zX = z−1 has to hold.

2.4.3 The generator Y

We construct Y ∈ M ∩ L such that x = (XY )2. Since X /∈ L, we must find XY /∈ L.
We proceed as follows. From the relations between the geometric generators we draw
[XY, z] = 1. Thus we construct some element e ∈ M ′ � SL2(7) such that e2 = x−1.
Then ez /∈ L and (ez)2 = x−1x2 = x. We compute e inside L2(7) �< ν, ρ, x | ν7 =
ρ3 = x2 = 1, ρx = ρ−1, νρ = ν4, (νx)3 = 1 >. Hence we can identify ν = (1234567),
ρ = (253)(467) and x = (23)(47). Then ν3 = (1473625), xν3

= (37)(56) and xxν3
=
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(2743)(56). Furthermore (xxν3
)2 = (24)(37), xν = (34)(51) and ((xxν3

)2)x
ν

= x.

Therefore we set e := (xxν3
)x

ν
. Using our 3 × 3-matrices, we get e =


 1 0 0

0−2 2
0−2−2




with e2 = x−1. Thus our ’candidates’ for Y are Yj = zi(ez)j = tiej , j = 1, 5 and

t = z2. For j = 5 we get Y5 = ie. Using our matrices, we get Y1 =


 −1 0 0

0 2−2
0−2−2


 and

Y5 =


 −1 0 0

0−2 2
0 2 2


.

Now Y must fulfill the relation (ρz−1XY )7 = 1. With z−1X = i we compute

ρiY1 =


 1 0 0

0−3 3
0 1 1


 and (ρiY1)7 = t since

(
−3 3
1 1

)7

=

(
−1 0
0−1

)
. Thus for Y5 we get

ρiY5 = tρiY1. Therefore we set Y = ie =


 −1 0 0

0−2 2
0 2 2


.

2.4.4 The generator Z

We set H :=< z, X, Y, Z >. Then H ∩ L must be isomorphic to P GL2(7). Since
Z(H) =< z−1x > has to hold, we compute the centralizer of z−1x in L. Since xY = x−1,
we have D16 �< Y, i, x >≤ H∩L. Using the relations between the canonical generators,
we find z−1x = (ux)3. Then we get [xu, (ux)3] = (xu)2t(ux)2 = xtuiiux = 1. Thus
H ∩ L =< Y, i, x, xu >. Furthermore the relations imply [u, (ux)3] = (xu)2t(ux)2 = 1
so Y u ∈ H ∩ L. We set Z ′ := (iY u)2 = (eu)2. Again, we use our relations between the
canonical generators and get xνu = uv−1

2 xuv2 and ν3u = uv3
2 , thus eu = (xxν3

)x
νu =

(xuxuv3
2)v

−1
2 xuv2 . Using the matrices, we get eu =


 −1−1 0

2−2 0
0 0 1


 and Z ′ =


 0 1 0

−1 0 0
0 0 1


 =

(x−1)u.
Then we compute (using the matrices) o(Z ′(Z ′)Y ) = 3. Since xi = x−1, we obtain

(Z ′)x2
= ((x−1)u)t = xu = (Z ′)−1. Furthermore xZ ′ =


 0 1 0

0 0 1
1 0 0


, thus o(xZ ′) = 3.

Moreover x(Z′)2 = xti = xi = x−1 and (Z ′)2 = (x2)u = ti = z2i = zX since X = zi.

Then we compute, using the matrices, [ρ, xZ] =


 −3 0 0

0−3 0
0 0−3


, so [ρ, xZ] = 1 in L.

Therefore we set Z := Z ′.
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2.5 Identification of the canonical generators

In this section we identify our canonical generators for L3(7) : Z2 as words in the
geometric ones. For this purpose, we use the matrices obtained in the previous section.

2.5.1 The generators ρ, x and i

Since the geometric ρ and the canonical ρ coincide, we keep the geometric generator ρ.
The previous section implies to set x = (XY )2 and i = z−1X.

2.5.2 The generator ν

Using the matrices of the previous section, we obtain ((ρiY )2)i(ρ
−1)Y

=


 1 0 0

0 1 0
0 1 1


. Thus

we get ν = ((ρz−1XY )2)z
−1X(ρ−1)Y

since i = z−1X.

2.5.3 The generator u

We have the relation z = (ut)xu. Thus we get z = ux−1utxu = uxuiux = xuixu =
xux−1ui. Therefore we obtain X = zi = xux−1u. Since xu = Z−1, we find X =
Z−1x−1u = (zZ)2u or u = xZX = (XY )2ZX.

2.5.4 The generators v1 and v2

Because of our canonical relations, we set v2 = νu and v1 = v−1
2 vν2 .

2.5.5 The presentation for L3(7) : Z2

Putting together the geometric relations, the identification of the canonical generators
and the canonical relations, we get the following presentation of G1 � L3(7) : Z2 of the
amalgam of the Buekenhout geometry:

L3(7) : Z2 � G1 =< z, X, Y, Z, ρ, x, v1 , v2, ν, u, i | z4 = X2 = Y 2 = Z4 = ρ3 = 1, x2 =
z2, zX = z−1, xX = x−1, [x, z] = [z−1x, Z] = 1, xZ2

= x−1, Zx2
= Z−1, (xZ)3 =

1, (z2)xZ = z−1X, x = (XY )2, zY = z−1, [z, ρ] = [X, ρ] = 1, ρx = ρ−1, (ZZY )3 =
1, [ρ, xZ] = 1, (ρz−1XY )7 = 1, i = z−1X, ν = ((ρz−1XY )2)z

−1X(ρ−1)Y
, u = xZX, v2 =

νu, v1 = v−2 1vν2 , νρ = ν4, [ρ, i] = 1, (νx)3 = x2, νi = nu−1, [ν, x2] = 1, xi = x−1, vu1 =
v−1
1 , vu2 = ν, νu = v2, [ρ, u] = 1, (x2)u = x2i, (xxu)3 = 1 >.
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2.6 Canonical generators and relations for L3(4) : 21

In this section we construct a presentation of L3(4) extended by a unitary polarity using
the projective plane of order four. Again, we will call these generators and relations
the canonical ones.

2.6.1 A presentation for a maximal parabolic subgroup for PG(2, 4)

We give a presentation of a point or line stabilizer of P G(2, 4) in L3(4). This is a group
of shape Z

4
2 : A5 where its O2 is the natural L2(4)-module.

We set ã :=

(
1 0
ξ 1

)
, ρn :=

(
ξ2 0
0 ξ

)
and τ :=

(
0 1
1 0

)
as matrices over GF (4)

where < ξ >:= GF (4)∗. Then clearly, A5 � L2(4) �< ã, ρn, τ >. This leads to the
following presentation:

A5 �< ã, ρn, τ | ã2 = ρ3
n = τ2 = 1, (ρnã)3 = 1, ρτn = ρ−1

n , (τρnã)5 = 1 >

where A4 �< ã, ρn > (see e.g. [9]), S3 �< ρn, τ > and (τρnã)5 = 1 is a (2, 3, 5)-
relation.

We add a natural module Z
4
2 by the following. We identify involutions f1, f2, f3

and f5 via f1 ∼ (1, 0), f2 ∼ (0, 1), f3 ∼ (ξ, 0) and f5 ∼ (0, ξ). Using this identification,
we get a presentation of a maximal parabolic subgroup of L3(4) as

Z
4
2 : A5 �< ã, ρn, τ, f1, f2, f3, f5 | ã2 = ρ3

n = τ2 = f2
1 = f2

2 = f2
3 = f2

5 = 1(ρnã)3 =
1, ρτn = ρ−1

n , (τρnã)5 = 1[f1, f2] = [f1, f3] = [f1, f5] = 1, [f2, f3] = [f2, f5] = 1, [f3, f5] =
1, fρn

1 = f1f3, fρn
2 = f5, fρn

3 = f1, fρn
5 = f5f2, f τ

1 = f2, f τ
3 = f5, [f1, ã] = [f3, ã] =

1, f ã
2 = f2f3, f ã

5 = f1f3f5 >.

2.6.2 Adding the unitary polarity

We have to add a unitary polarity β. This is a polarity of P G(2, 4) such that every point
is incident with its polar. Group theoretically β is the product of the field automorphism
of GF (4) with a graph automorphism of P G(2, 4). Then we have CL3(4)(β) � Z

2
3 : Q �

U3(2). Thus, if S ∈ Syl2(L3(4)) is normalized by β, then β acts non-trivially on Z(S)
and therefore β does not centralize an element of order three in NL3(4)(S). Setting
N :=< NL3(4)(S), β >, thus N/S � S3 and S has a complement in N . Thus there
exists an element d of order three in N with dβ = d−1.

We construct β such that β nomalizes B :=< f1, f2, f3, f5, ã, ρn >. We set f4 :=
ããρn . Then S =< f1, f2, f3, f4, f5, ã >= O2(B) ∈ Syl2(L3(4)) with Z(S) =< f1, f3 >.
We set ρβn := ρ−1

n . Furthermore we define the remaining β-relations such that they
respect the other relations, i.e., if R(x, y) holds for x, y ∈ {f1, f2, f3, f5, ã, ρn, τ}, then
also R(xβ , yβ) is true. We identify our generators in the following way with 3 × 3-
matrices:
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ã =


 1 0 0

0 1 0
0 ξ 1


, ρn =


 1 0 0

0 ξ2 0
0 0 ξ


, τ =


 1 0 0

0 0 1
0 1 0


. Now < B, τ > should fix the vector

(1, 0, 0). Then our relations suggest the following: f1 =


 1 0 0

0 1 0
1 0 1


, f3 =


 1 0 0

0 1 0
ξ 0 1


,

f2 =


 1 0 0

1 1 0
0 0 1


 and f5 =


 1 0 0

ξ 1 0
0 0 1


.

Since β centralizes an element in < f1, f3 >, we set w.l.o.g. [f1, β] = 1 and therefore
fβ
3 = fρ−1

n β
1 = fβρn

1 = f1f3. Now fβ
2 ∈< f1, f3, f4, ã > − < f1, f3 >. Furthermore we

want (fβ
2 )

ãβ
= fβ

2 fβ
3 = fβ

2 f1f3 to hold. Since Z(< f1, f2, f3, f4, f5, ã >) =< f1, f3 >,
we only need to check this relation for fβ

2 ∈< f4, ã >. Assume that fβ
2 = ã. Then

ãβ = f2 and fβ
2 (f

β
2 )

ãβ
= ããf2 = f3 �= f1f3. Assume fβ

2 = f4ã. Then fβ
5 = fβρ−1

n
2 = ã,

thus ãβ = f5. This yields fβ
2 (f

β
2 )

ãβ
= f4ã(f4ã)f5 = f1 �= f1f3. Hence we get fβ

2 ∈
f4 < f1, f3 > and we set w.l.o.g. fβ

2 := f3f4. Thereby fβ
4 = f1f2f3, fβ

5 = fβρ−1
n

2 =
(f3f4)ρ

−1
n = f1f3f4ã. This gives ãβ = f1f1f3f1f2f3f5 = f1f2f5. Adding the Weyl

relation (ττβ)3 = 1 leads to the following presentation:

L3(4) : 21 �< ã, ρn, τ, f1, f2, f3, f4, f5, β | ã2 = ρ3
n = τ2 = f2

1 = f2
2 = f2

3 = f2
5 = β2 =

1, (ρnã)3 = 1, ρτn = ρ−1
n , (τρnã)5 = 1, [f1, f2] = [f1, f3] = [f1, f5] = 1, [f2, f3] = [f2, f5] =

1, [f3, f5] = 1, fρn
1 = f1f3, fρn

2 = f5, fρn
3 = f1, fρn

5 = f5f2, f τ
1 = f2, f τ

3 = f5, [f1, ã] =
[f3, ã] = 1, f ã

2 = f2f3, f ã
5 = f1f3f5, f4 = ããρn , [f1, β] = 1, fβ

3 = f1f3, ρβn = ρ−1
n , ãβ =

f5f2f1, fβ
2 = f3f4, fβ

5 = ãf1f3f4, (ττβ)3 = 1 >,

where P1 :=< f1, f2, f3, f5, ã, ρn, τ >� Z
4
2 : A5, P2 := P β

1 with B := P1∩P2 � Z
2+4
2 : Z3,

generate the commutator subgroup L3(4) because of the Weyl relation and β is a unitary
polarity by construction, so < P1, β >� L3(4) : 21.

2.7 Generators and relations for Z4L3(4) : 21

In this section we add a central generator z of order four to obtain a presentation of
Z4L3(4) : Z2 such that its factor group modulo < z > satisfies the relations of the
previous section and we keep < τ, ρn, ã >� A5 as a complement of O2(P1) in the
maximal parabolic P1. First we prove the following lemma:

Lemma 2.7.1 Let G � Z4L3(4), S ∈ Syl2(G), S̄ := S/Z(G). Then the preimage of
Z(S̄) is abelian.

Proof. If P is a maximal parabolic of G, then O2(P ) � Z4 ∗ Q8 ∗ Q8. Hence, if
we assume that the preimage C of Z(S̄) is non-abelian, we have that C � Z4 ∗ Q8.
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Let < z >:= Z(G), C =:< z, a, b > with < a, b >� Q8. Then we can choose in-
volutions i, j, k, l ∈ CS(< a, b >) with < i, j >� D8 �< k, l >, i.e. < z, a, b, i, j >
and < z, a, b, k, l > are the preimages of the two elementary abelian subgroups of or-
der 16 in S̄. W.l.o.g., we have ik = iaz and il = ibzν where ν ∈ {−1, 1}. Thus
ikl = (iaz)l = ilaz = ibazν+1. In both cases we hold (ibazν+1)2 = (ba)2 �= 1, a contra-
diction. ✷

To construct a presentation of Z4L3(4) : 21, we start by setting z4 = 1, [z, r] = 1
for r ∈ {f1, f2, f3, f5, ã, τ, ρn}, zβ = z−1 and f2

i = z2 for i ∈ {1, 2, 3, 5}. The above
lemma yields [f1, f3] = 1 and, since < z, f1, f3 >τ / < z >=< z, f2, f5 > / < z >,
[f2, f5] = 1. Now we must find fβ

1 = f1zε, ε ∈ {0, 2} and fβ
3 = f1f3zδ, δ ∈ {−1, 1}

because o(f1f3) = 2. Then f3 = fβ2

3 = (f1f3zδ)β = f1zεf1f3zδz−δ = f1zεf1f3, hence
fβ
1 = f−1

1 . Furthermore fρn
1 = f1f3zγ , γ ∈ {−1, 1} and fρn

3 = f1zε, ε ∈ {0, 2}. Using

the relation ρβn = ρ−1
n , we hold f−1

1 zε = fρnβ
3 = fβρ−1

n
3 = (f1f3zδ)ρ

−1
n = f−1

1 zγ+δ , thus
ε = γ + δ. It is easy to see that all relations are consistent for any choice of γ and δ, so
we set w.l.o.g. fβ

3 = f1f3z−1, fρn
1 = f1f3z−1 and thereby fρn

3 = f−1
1 .

For the τ -relations, we get f τ
1 = f2zε and f τ

3 = f5zγ , where ε, γ ∈ {0, 2}. Moreover
we have fρn

2 = f5zδ, δ ∈ {0, 2}, and fρn
5 = f2f5zν , ν ∈ {−1, 1}. Using ρτn = ρ−1

n , we

find f2zεf5zγz−1 = (f1f3z−1)τ = fρnτ
1 = f τρ−1

n
1 = (f2zε)ρ

−1
n = f2f5zνzδzε. Thus we

hold γ −1 = ν + δ. Also f−1
2 zε = (f−1

1 )τ = fρnτ
3 = f τρ−1

n
3 = (f5zγ)ρ

−1
n = (f2f5zν)ρnzγ =

f5zδf2f5z2νzγ . This yields ε + 2 = δ + γ. Furthermore f2f5zνzδ = (f5zδ)ρn = f τρn
3 =

fρ−1
n τ

3 = (f−1
1 )ρnτ = (f1f3z)τ = f2zεf5zγz. Hence ν + δ = ε + γ + 1. Using the above

equation, we get γ − 1 = ε + γ + 1 ⇔ 2 = ε. This gives δ + γ = 0 ⇔ δ = γ and
γ − 1 = δ + ν ⇔ ν = −1. Thus f τ

1 = f−1
2 and fρn

5 = f2f5z−1. We can also see that the
relations are consistent for any choice of γ, so we set w.l.o.g. f τ

3 = f5 which implies
fρn
2 = f5.

Now we settle the relations [fi, fj]. Since the O2 of a maximal parabolic in Z2L3(4)
is elementary abelian, we hold that [fi, fj] ∈ {1, z2}. Moreover Z4 ∗ Q8 ∗ Q8 has no
abelian subgroup of order 25. Therefore we obtain that at least one of [f1, f2] and
[f2, f3], one of [f1, f2] and [f1, f5], one of [f1, f5] and [f3, f5], and one of [f3, f5] and
[f2, f3] equals z2. Furthermore we get [f2, f3] = [fρn

2 , fρn
3 ] = [f5, f−1

1 ] = [f1, f5] and
[f3, f5] = [fρn

3 , fρn
5 ] = [f−1

1 , f2f5z−1] = [f1, f2f5] = [f1, f5][f1, f2]f5 = [f1, f5][f1, f2].
This yields three possibilities: If [f3, f5] = 1, then [f1, f5] = [f1, f2] = [f2, f3] = z2. If
[f1, f2] = 1, then [f1, f5] = [f3, f5] = [f2, f3] = 1. And, if [f3, f5] = [f1, f2] = z2, then
[f1, f5] = [f2, f3] = z2. It is easy to see that all three possibilities are consistent with
the relations obtained so far and in all cases we find < z, f1, f3, f2, f5 >� Z4 ∗Q8 ∗Q8.
Therefore we choose w.l.o.g. [f3, f5] = 1 yielding [f1, f5] = [f1, f2] = [f2, f3] = z2.

Adding the ã-relations, we see that f ã
1 = f1zε, f ã

3 = f3zγ , f ã
2 = f2f3zδ, where

ε, γ, δ ∈ {0, 2}, and f ã
5 = f1f3f5zν , with ν ∈ {−1, 1} since (f1f3f5)2 = 1. Now

f2 = f ã2

2 = (f2f3zδ)ã = f2f3f3zγz2δ = f1f3f3zγ , hence f ã
3 = f−1

3 . This implies
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f5 = f ã2

5 = (f1f3f5zν)ã = f ã
1 f−1

3 f1f3f5z2ν , hence [f1, ã] = 1 since z2ν = z2. Again, we
can see that the relations are consistent for each choice of δ and ν, so w.l.o.g. we set
f ã
2 = f2f3 and f ã

5 = f1f3f5z−1.
For the remaining relations we get f4 = ããρnzδ, with δ ∈ {−1, 1}, and fβ

2 = f3f4zε,
where ε ∈ {−1, 1} since (f3ããρn)2 = z2. Then we hold fβ

4 = (f−1
3 )βf2zε = f1f3f2z1+ε.

Moreover fβ
5 = fρnβ

2 = fβρ−1
n

2 = (f3f4)ρ
−1
n zε = f1f3zãρ

−1
n ãzδ+ε = f1f3ããρnzδãz1+ε =

ãf1f3f4zε−1. Thus for ε = 1, we hold fβ
5 = ãf1f3f4, and fβ

5 = ãf1f3f4z2 if ε =
−1. Let us abreviate this as fβ

5 = ãf1f3f4zγ . Then ãβ = f5(f−1
4 )β(f−1

3 )βf1zγ =
f5z−εf−1

2 fβ
3 (f

−1
3 )βf1zγ = f5f2f1zγ−ε−2. Thus if ε = 1, we get γ − ε − 2 = −3, and, if

ε = −1, we get γ − ε − 2 = 1. Therefore we obtain ãβ = f5f2f1z in both cases. Now
f1f3f2zzε = fβ

4 = (ããρnzδ)β = ãβ ãβρ
−1
n z−δ = f1f3f2zz−δ. Thereby we hold δ = −ε.

Moreover one can check that both choices for ε are consistent with all relations obtained
so far. Therefore we set fβ

2 = f3f4z−1 implying f4 = ããρnz and fβ
5 = ãf1f3f4z2.

As a summary, we obtain the following presentation of Z4L3(4) : 21:

Z4L3(4) : 21 �< z, ã, ρn, τ, f1, f2, f3, f4, f5, β | ã2 = ρ3
n = τ2 = β2 = z4 = 1, f2

1 = f2
2 =

f2
3 = f2

5 = z2, (ρnã)3 = 1, ρτn = ρ−1
n , (τρnã)5 = 1, [f1, f3] = [f2, f5] = [f3, f5] =

1, [f1, f2] = [f1, f5] = [f2, f3] = z2, [f1, z] = [f2, z] = [f3, z] = [f5, z] = 1, [ρn, z] =
[τ, z] = [ã, z] = 1, zβ = z−1, fρn

1 = f1f3z−1, fρn
2 = f5, fρn

3 = f−1
1 , fρn

5 = f2f5z−1, f τ
1 =

f−1
2 , f τ

3 = f5, [f1, ã] = 1, f ã
3 = f−1

3 , f ã
2 = f2f3, f ã

5 = f1f3f5z−1, f4 = ããρnz, fβ
1 =

f−1
1 , fβ

3 = f1f3z−1, ρβn = ρ−1
n , ãβ = f5f2f1z, fβ

2 = f3f4z−1, fβ
5 = ãf1f3f4z2, (ττβ)3 =

1 >.

2.8 Identification of the geometric generators

In this section we identify the geometric generators for Z4L3(4) : Z2 as words in the
canonical generators. For this purpose we use the relations given above. Again, we
have that M :=< z, ρ, X, Y >� (Z4 ∗ SL2(7)) : Z2. We start with a maximal parabolic
P =< z, f1, f3, f2, f5, τ, ρn, ã > of Z4L3(4). We set B :=< z, f1, f2, f3, f5, ρn, ã > and
Bβ :=< B, β >. W.l.o.g., we can assume that P̄ := P ∩M is the preimage of a maximal
parabolic of < M ′, z > / < z >� L3(2), hence P̄ � Z4 ∗ GL2(3).

2.8.1 The generators z, (XY )2 and a

Of course, we identify the geometric generator z with the canonical z. Also we set
w.l.o.g. (XY )2 := f1. Since we must have [a, (XY )2] = [a, f1] = 1, we can assume
that a ∈ CB(f1). Therefore we can set a := ãf2f5, because (ãf2f5)2 = f2f3ãf5ãf2f5 =
f2f3f1f3f5z−1ã2f2f5 = f2f1f−1

5 f2f5z−1 = f2f1f2z−1 = z−1f1 = z−1(XY )2. Since
z ∈ Z(B), we also have [z, a] = 1.
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2.8.2 The generators X and Y

Set X̄ := βf3f5 . Then zX̄ = z−1 and f X̄
1 = f f5βf3f5

1 = (f−1
1 )βf3f5 = f f5

1 = f−1
1 .

Using our relations, we hold aX̄ = (f−1
1 f3ãzf−1

2 f5)βf3f5 = (f−1
3 f5f2f3f1ãf1f3z2)f3f5

since f f4
1 = f−1

1 . Now ãf1f3 = f1f3ãz2, hence we obtain aX̄ = (f−1
3 f5f2ã)f3f5 =

f−1
3 f5f−1

2 f−1
1 f3ãz = f5f2f−1

1 ãz = ãf1f3f5f2f3f−1
1 = ãf2f5 = a. Thus we can set

X := X̄.
Setting Ȳ := aβ, we get aȲ = aβ = f5f2f1f3ãf1f3z2 = f5f2ã = a−1 and zȲ = z−1.

Also we get XȲ = f3f5βf3f5aβ = f3f5f4z−1(f2f5)ã = f3f5f4f2f1f5 = f3f f5
4 f2f1.

Using [f4, f5] = f3z, we get XȲ = f3f4f3f2f1z = f4f2f1z−1 since [f3, f4] = 1. This
implies (XȲ )2 = f4f2f1f4f2f−1

1 = f4f2f1f2f4 because we have [f2, f4] = f−1
1 . Thus we

find (XȲ )2 = f4f2f−1
2 f1f4 = f4f1f4 = f1 since [f1, f4] = z2. Therefore we set w.l.o.g.

Y := Ȳ . Using the results obtained so far, we also see that f3 = [a, f2].

2.8.3 The generator ρ

In order to identify our generator ρ, we construct the subgroup M explicitly using the
canonical and geometric generators obtained so far.

We start to construct P̄ . Since < f1, f2 >� Q8, we can assume that < z, f1, f2 >=
O2(P̄ ). Furthermore f f4

1 = f−1
1 and [f2, f4] = f−1

1 , thus f f4
2 = f2f−1

1 . Also, τ nor-
malizes < z, f1, f2 >. Therefore we can assume that < z, f1, f2, f4 >∈ Syl2(P̄ ) and
< z, f1, f2, τ >∈ Syl2(P̄ ).

We see that (f4τ)3 = (ããρnτ)3z−1. Using (ãρnτ)3 = 1, we hold (ããρnτ)3 =
(ãτ)2ρnãρnτ ãρ−1

n ãρnτ = (ãτ)2τρnãρnãτρ−1
n ã = ãτ ãρnãρnãτρ−1

n ã = ãτ(ãρn)3τ ã = 1
because (ãρn)3 = 1. Thus o(f4τ) = 12 and (f4τ)3 = z−1. So we set ρ1 = (f4τ)4 =
f4τz−1 and get fρ1

1 = f2, fρ1
2 = f−1

1 f2 and f4 ∈ P̄ =< z, f1, f2, τ, ρ1 >.
Moreover < z, f1 >X=< z, f1 > and fX

2 = f3f f5
4 z = f3f4f3z2 = f4. Thus

< z, f1, f2, f4 >≤ P̄ ∩ P̄X . Since [τ, f3f5] = 1, we get o(ττX) = o(ττβ) = 1 and
τX /∈ P̄ . This implies that < z, f1, f2, τ, ρ1, X >� M . Using our relations, we
get Y X = f2f1f5f4f3f5 = f2f1f4f5f2

3 f5z = f2f1f4z. Thereby we see that we have
Y ∈< z, f1, f2, τ, ρ1, X >, so w.l.o.g. M =< z, f1, f2, τ, ρ1, X >.

Now our generator ρ ∈ CM (X). Since fρ1
1 = f2, we get that f1 inverts (ρ−1

1 )Xτ =: ρ̄.
Then [z, ρ̄] = 1 and ρ̄f1 = ρ̄−1. Also, ρ̄X = (τf−1

4 z)XτX = (τf−1
4 )XτXz. We find

(f−1
4 )XτX = (f−1

2 )τX = f−1
1 and τXτX = (Xτ)3X. So, since (Xτ)6 = 1, ρ̄X =

(Xτ)3Xf−1
1 z = (τX)3Xf−1

1 z = (τX)2τf−1
1 z = (τX)(τX)f2τz = (τX)(τf4z−1)(Xτ) =

(τX)(τf−1
4 z)(Xτ) = ρ̄. Therefore we hold [ρ̄, X] = 1.

Now a and ρ̄ centralize X, thus < z, ρ̄, a, X > is isomorphic to a subgroup of
(Z2

3 : Q8)×D8 which is the preimage of the centralizer of X in L3(4) : 21. This implies
[ρ̄, ρ̄a] = 1.

The relation (ρ̄XY z−1)7 = 1 holds if and only if (ρ̄XY )7 = z−1. Since XY =
f4f2f1z−1, we get ρ̄XY = (τf−1

4 z)Xτf4f2f1z−1 = (τX)2τf1f4f2f1z2 = (τX)2τf4f2.
This implies the equalities (ρ̄XY )2 = ((τX)2τf4f2)2 = (τX)2τf4f2τ(Xτ)2f4f2 =
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(τX)2τf4f2τz−1f−1
1 τXτXf−1

1 (Xτ)2f2. The last equality holds because (τf4)3 = z−1

implies f τ
4 = z−1f−1

4 τf−1
4 yielding f τX

4 = zf−1
2 τXf−1

2 and f
(τX)2

4 = z−1f−1
1 τXτXf−1

1 .
Using the fact (Xτ)2f2 = f−1

4 (Xτ)2, we obtain the following identities: (ρ̄XY )2 =
(τX)2(τf4f2τz−1f−1

1 τXτXf−1
1 f−1

4 )(Xτ)2 = (τX)2(f−1
4 τf−1

4 τXτXf−1
1 f−1

4 )(Xτ)2 =
(τX)2(z−1τf−1

4 (τX)4f−1
1 f−1

4 )(Xτ)2 = (τX)2(z−1τf−1
4 (Xτ)2f−1

1 f−1
4 )(Xτ)2. This im-

plies that for (ρ̄XY )3 we hold the following equalities: (ρ̄XY )3 =
(ρ̄XY )2ρ̄XY = (τX)2(z−1τf−1

4 (Xτ)2f−1
1 f−1

4 )τf4f2 = (τX)2(τf−1
4 (Xτ)2f−1

1 f−1
4 τf2) =

(τX)2(τf−1
4 (Xτ)f4f−1

2 f1)(Xτ) = (τX)2(τXf−1
2 τf4f−1

2 f1)(Xτ) = (τX)3τ(f4f2)(Xτ)
= (τX)4f2f4τ = (Xτ)2f2f4τ .

We have (ρ̄XY )7 = z−1 if and only if we find for (ρ̄XY )6: (ρ̄XY )6 = z−1Y Xρ̄−1 =
z−1f2f1f4z(f4τz−1)Xτ = f2f4(τX)2τz−1. Conversely, we obtain that (ρ̄XY )6 =
((Xτ)2f2f4τ)2 = (f2f4)(τX)2(f2f4)τ = f−1

4 f−1
1 τXτXf−1

4 τf−1
4 = f−1

4 f−1
1 (τX)2τf−1

4 τf−1
4

= f−1
4 f−1

1 (τX)2f4τz = f4f2f1(τX)2τz. Together with [f4, f2] = f1, this gives (ρ̄XY )6 =
f2f4(τX)2τz−1. Therefore we can set ρ = ρ̄.

2.8.4 The presentation for Z4L3(4) : Z2

Putting together the geometric relations, the identification of the canonical genera-
tors and the canonical relations, we get the following presentation of the group G4 �
Z4L3(4) : Z2 of the amalgam of the Buekenhout geometry:

Z4L3(4) : Z2 � G1 =< f1, f2, f3, f4, f5, ã, ρn, τ, β, z, X, Y, ρ, a, x | z4 = X2 = Y 2 = ρ3 =
1, x2 = z2, zX = z−1, xX = x−1, [x, z] = 1, x = (XY )2, zY = z−1, [z, ρ] = [X, ρ] =
1, ρx = ρ−1, (ρz−1XY )7, [X, a] = 1, a2 = z−1(XY )2, [a, z] = 1, aY = a−1, [x, a] =
1, [ρ, ρa] = 1, f1 = (XY )2, a = ãf2f5, X = βf3f5 , Y = aβ, ρ = (τf−1

4 z)Xτ , [f1, z] =
[f2, z] = [f3, z] = [f5, z] = [ã, z] = [ρn, z] = [τ, z] = 1, zβ = z−1, f2

1 = z2, f2
2 = z2, f2

3 =
z2, f2

5 = z2, [f1, f2] = z2, [f1, f3] = 1, [f1, f5] = z2, [f2, f3] = z2, [f2, f5] = 1, [f3, f5] =
1, ã2 = ρ3

n = τ2 = 1, (ãρn)3 = 1, ρτn = ρ−1
n , (τρnã)5 = 1, f4 = zããρn , fρn

1 =
f1f3z−1, fρn

2 = f5, fρn
3 = f−1

1 , fρn
5 = f5f2z−1, f τ

1 = f−1
2 , f τ

3 = f5, [f1, ã] = 1, f ã
3 =

f−1
3 , f ã

2 = f2f3, f ã
5 = f1f3f5z−1, β2 = 1, ρβn = ρ−1

n , ãβ = f−1
5 f−1

2 f1z, fβ
1 = f−1

1 , fβ
3 =

f1f3z−1, fβ
2 = f3f4z−1, fβ

5 = ãf1f3f4z2, (ττβ)3 = 1 >.

2.9 A presentation for the amalgam of Buekenhout’s ge-

ometry

In this section we put together all information obtained so far in order to give a presen-
tation for the universal completion of Buekenhout’s geometry Γ for the O’Nan group.
We recall that this geometry has the following Buekenhout diagram:

◦ ◦ ◦ ◦10 7 9 6

1 2 1 2
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We denote the maximal parabolics of this geometry by G1, G2, G3 and G4, read from
the left to the right of the diagram nodes, with G1 � L3(7) : Z2 and G4 � Z4L3(4) : Z2.
Since the residues for G2 and G3 are just direct sums of geometries, we do not have to
add further relations and obtain that for the universal completion U of the amalgam
of this geometry we have U =< G1, G4 | [a, Z] = 1 >. Moreover the following holds:

Theorem 2.9.1 Let Γ′ be a flag-transitive geometry with the same Buekenhout diagram
as Γ. Assume furthermore that for a flag-transitive automorphism group H we have
H1/K1 � L3(7) : Z2 and H4/K4 � L3(4) : 21 where Ki denotes the kernel of the action
of Hi on the corresponding residue. Then K1 = 1 and K4 � Z4.

Proof. The hypothesis of the theorem immediately implies that K1 ; K4 ≤ H1 and
K4/K1 � Z4 since H14/K1 � (Z4 ∗ SL2(7)) : Z2. Therefore we have that Ki must be a
2-group for i = 1, 4 since O2(K4) ≤ K1. The assertion follows if K1 = 1. Let us assume
that K1 �= 1.

We prove that Z(K4) ≤ Z(K1). Assume Z(K4) �≤ K1. Then there exists some 1 �=
x ∈ Z(K4)−K1 and therefore there exists some 1 �= x̄ ∈ K4/K1. Since [x, K1] = 1, we
get [< xH1 >, K1] = 1. Thus we find at least [U, K1] = 1 where UK1/K1 = (H1/K1)′ �
L3(7). Set U :=< xH1 > and U14 := H14 ∩ U . Then U14K4/K4 � L2(7) : Z2. Since
K4/K1 is centralized by (H14/K1)′ (recall that H14/K1 � (Z4 ∗ SL2(7)) : Z2), we hold
[U ′

14, K4] = 1. Now CH4(K4) ; H4 and (U14K4/K4)′ ≤ (H4/K4)′ � L3(4). Together
with the fact that H14/K4 contains an automorphism of (H4/K4)′ this implies K1 ;H4,
a contradiction.

We use this fact to prove that for every A ∈ A(K4) with A �≤ K1 we must have
[A, Z(K1)] �= 1. Assume the contrary. Then [< AG1 >, Z(K1)] = 1. Since K4/K1 � Z4,
we get that at least [U, Z(K1)] = 1 where U is the preimage of (H1/K1)′ � L3(7). Now
H14/K1 � (Z4 ∗ SL2(7)) : Z2 contains an automorphism α of U normalizing Z(K4).
By Z(K4) ≤ Z(K1), we hold Z(K4); < U, α >= H1, a contradiction. The same
argument can be used to prove [A,Ω1(Z(K1))] �= 1 since Z(K4) ≤ Z(K1) implies
Ω1(Z(K4)) ≤ Ω1(Z(K1)).

Using K4/K1 � Z4, we hold | A : A ∩ K1 |= 2 if A �≤ K1, A ∈ A(K4). Since A is
maximal, we get | (A ∩ K1)Ω1(Z(K1)) |≤| A |. Thus we have |A∩K1||Ω1(Z(K1))|

|Ω1(Z(K1))∩A| ≤| A |
which implies |Ω1(Z(K1))|

|Ω1(Z(K1))∩A| ≤ |A|
|A∩K1| = 2. Using [A,Ω1(Z(K1))] �= 1, this leads to

| Ω1(Z(K1)) : Ω1(Z(K1))∩A |= 2 proving that A induces transvections on Ω1(Z(K1)).
Let now a ∈ A − Ω1(Z(K1)) and let d ∈ G1 with o(d) = p, 2 �= p a prime and
da = d−1. Since a is a transvection and < a, d > is a dihedral group, we hold that
| Ω1(Z(K1)) : CΩ1(Z(K1))(< d >) |= 4 yielding o(d) = 3. But this contradicts the fact
that, because (H1/K1)′ � L3(7), the involution a inverts also elements of order seven.
Thereby we have a contradiction to A �≤ K1, so A ≤ K1 implying the final contradic-
tion, namely J(K4) = J(K1), proving the theorem. ✷
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Using the Magma [2] function for coset enumeration we establish the following
theorem:

Theorem 2.9.2 Let G :=< z, X, Y, Z, ρ, x, v1 , v2, ν, u, i, f1, f2, f3, f4, f5, ã, ρn, τ, β, ρ1 |
z4 = X2 = Y 2 = Z4 = ρ3 = 1, x2 = z2, zX = z−1, xX = x−1, [x, z] = [z−1x, Z] =
1, xZ2

= x−1, Zx2
= Z−1, (xZ)3 = 1, (z2)xZ = z−1X, x = (XY )2, zY = z−1, [z, ρ] =

[X, ρ] = 1, ρx = ρ−1, (ZZY )3 = 1, [ρ, xZ] = 1, (ρz−1XY )7 = 1, [X, a] = 1,
a2 = z−1(XY )2, [a, z] = 1, aY = a−1, [x, a] = 1, [ρ, ρa] = 1, [Z, a] = 1, i = z−1X,

ν = ((ρz−1XY )2)z
−1X(ρ−1)Y

, u = xZX, v2 = νu, v1 = v−1
2 vν2 , νρ = ν4, [ρ, i] = 1, (νx)3 =

x2, νi = ν−1, [ν, x2] = 1, xi = x−1, vu1 = v−1
1 , vu2 = ν, νu = v2, [ρ, u] = 1, (x2)u =

x2i, (xxu)3 = 1, f1 = (XY )2, a = ãf2f5, X = βf3f5 , Y = aβ, ρ = (τf−1
4 z)Xτ , [f1, z] =

[f2, z] = [f3, z] = [f5, z] = [ã, z] = [ρn, z] = [τ, z] = 1, zβ = z−1, f2
1 = z2, f2

2 =
z2, f2

3 = z2, f2
5 = z2, [f1, f2] = z2, [f1, f3] = 1, [f1, f5] = z2, [f2, f3] = z2, [f2, f5] =

1, [f3, f5] = 1, ã2 = ρ3
n = τ2 = 1, (ãρn)3 = 1, ρτn = ρ−1

n , (τρnã)5 = 1, f4 = zããρn , fρn
1 =

f1f3z−1, fρn
2 = f5, fρn

3 = f−1
1 , fρn

5 = f5f2z−1, f τ
1 = f−1

2 , f τ
3 = f5, [f1, ã] = 1, f ã

3 =
f−1
3 , f ã

2 = f2f3, f ã
5 = f1f3f5z−1, β2 = 1, ρβn = ρ−1

n , ãβ = f−1
5 f−1

2 f1z, fβ
1 = f−1

1 , fβ
3 =

f1f3z−1, fβ
2 = f3f4z−1, fβ

5 = ãf1f3f4z2, (ττβ)3 = 1 >. Then G � O′N .

✷

As a corollary we obtain by Proposition 1.2.4:

Corollary 2.9.3 The Buekenhout geometry for the O’Nan sporadic group is simply
connected.

✷



Chapter 3

Generators and relations for the
Ivanov-Shpectorov geometry

3.1 The Ivanov-Shpectorov geometry for the O’Nan spo-
radic group

In this chapter we will give generators and relations for the universal completion of the
amalgam related to the Ivanov-Shpectorov geometry for the groups O′N and 3O′N . To
recall, this is a geometry of rank five with the following with the following Buekenhout
diagram:

◦

◦
◦ ◦ ◦❍❍❍

✟✟✟
5

P1

1

1 1 2

1

2

3 4 5

Also recall that the geometry of 3O′N is a triple cover of the O′N -geometry where
Z(3O′N) acts as a group of deck transformations. The maximal parabolics are G1 �
J1, G2 � M11 and G5 � (Z4 ∗ Q8 ∗ Q8) : A5 (G3 and G4 will be constructed later
on). In difference to the Buekenhout geometry, we can construct a presentation for
this geometry successively using simply connected geometries for L2(11), M11, J1 and
Z

5
2 : A5.

3.2 A presentation of J1

It is known by [15], that the group G � J1 acts flag-transitively on a rank four geometry
Γ with the following Buekenhout diagram:

◦ ◦ ◦ ◦5 P

1 1 1 2

27
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The maximal parabolic subgroups are G1 � L2(11), G2 � Z2 ×A5, G3 � S3 ×D10 and
G4 � Z2 × A5, read from the left to the right in the diagram. Furthermore we have
B = G1234 � Z2 and B = Z(G4) (see e.g. [12]).

It is known from [15], that Γ is 3-simply connected. We use Γ to construct a
presentation for J1. The following amalgam corresponds to Γ (see e.g. [12]): G12 � A5,
G13 � D12, G14 � D12, G23 � D12, G24 � Z

3
2, G34 � D20, G123 � S3, G124 � G134 �

G234 � Z
2
2 and B � Z2.

We set B =:< z >, G123 =:< z, t >, G124 =:< z, b >, G134 =:< z, an > and
G234 =:< z, a >. Thereby we hold the following relations:

Ro : z2 = a2 = a2
n = b2 = t3 = 1,

Rm : [z, a] = [z, an] = [z, b] = 1, tz = t−1.

The diagram yields the following relations:

Rd : [a, b] = [a, t] = [an, t] = (aan)5 = (anb)3 = (tb)5 = 1.

3.2.1 Additional relations for G4

The residue of G4 in Γ has the Coxeter diagram:

◦ ◦ ◦5
1 1 1

The corresponding Coxeter group C is isomorphic to Z2 × A5 such that Z(C) acts
non-trivially on the geometry. Hence, using the relations obtained so far, we have
< z, a, an, b >� Z

2
2 × A5.

Let C =< a1, a2, a3 | a2
1 = a2

2 = a2
3 = (a1a2)5 = (a2a3)3 = 1 >. Then o(a1a2a3) =

10 and therefore we have < a1, a2, a3 | a2
1 = a2

2 = a2
3 = (a1a2)5 = (a2a3)3 = (a1a2a3)5 =

1 >� A5 by adding a (2, 3, 5)-relation to the Coxeter relations.
Since Z(G4) =< z > acts trivially on the residue of G4, we have to distinguish two

cases, namely, an ∈ G′
4 and an /∈ G′

4. If an /∈ G′
4 (a ∈ G′

4), we can assume w.l.o.g.
that a and b are also not contained (are contained) in G′

4. Thus we can add either the
relation

R(2,3,5).1 : (zaanb)5 = 1
or
R(2,3,5).2 : (aanb)5 = 1.
In both cases we hold < z, a, an, b >� Z2 × A5. The correct relation will be distin-

guished by the amalgamation with G3.
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3.2.2 Additional relations for G1

We have to ensure that G12 =< z, b, t >� A5. Using the relations obtained so far we
hold < z, b, t | z2 = b2 = t3 = 1, (tb)5 = 1, [z, b] = 1, tz = t−1 >� Z2 × A5 where
< t, b >� A5. We identify t with the element (123) of A5, z with (23)(45) and b
with (24)(35). Using this identification we hold tb = (14253) and [b, t] = (15423), thus
z = tb[b, t]3 = bt[b, t]2. Therefore we have to add the relation

RA : z = bt[b, t]2.
Using the relations Rd, we find G13 =< z, t, b >� D12 �< z, an, b >= G14. By [18],

this amalgam determines the group G1 � L2(11) because it is the amalgam of a simply
connected geometry.

3.2.3 Amalgamation of G3 and G4

Using the relations Ro, Rm, Rd and RA, we easily see that a ∈ Z(< z, b, t, a >) and
< z, b, t, a >� Z2 × A5. Furthermore we have G3 =< z, t, a, an >� S3 × D10 where
< z, t > and < a, an > are the direct factors of G3. It remains to analyze whether
an ∈ G′

4 or not.
Using the subgroup lattice of J1 (given in e.g. [12]), we see that J1 contains a single

conjugacy class of subgroups D20. Given such a subgroup U of J1, its two normal
subgroups of shape D10 are non-conjugate in J1. One of these two classes correspond to
the direct factors of subgroups of shape S3×D10. These subgroups have no supergroup
A5 inside J1. Thus a and an are not contained in G′

4. Together with the fact that Γ is
simply connected [15] this yields the following lemma.

Lemma 3.2.1 Let J :=< a, an, b, t, z | Ro∪Rm∪Rd∪RA∪R(2,3,5).1 >. Then J � J1.

✷

3.3 A presentation of M11

By [4] it is known, that the Mathieu group M11 acts transitively on a geometry Γ,
related to its 3-transitive action on 12 points, with the following diagram:

◦ ◦ ◦ ◦P

1 1 1 2

The corresponding maximal subgroups of G � M11 are G1 � L2(11), G2 � S5,
G3 � S3 ×S3 and G4 � GL2(3), read from the left to the right in the diagram (see e.g.
[6]). It is shown in [18], that Γ is simply connected. Again, we use this geometry to
get a presentation for G.

By the previous section, we hold G12 � A5, G13 � D12, G14 � D12, G123 � S3,
G124 � Z

2
2 � G234 and B = G1234 � Z2.
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Since G4 � GL2(3), we find G24 � D8, G34 � D12, G234 � Z
2
2 and B = Z(G4)

because we have GL2(3) acting on a geometry with the Coxeter diagram for S4. This
shows that G23 � D12. As in the last section we set B =:< z >, G123 =:< z, t >,
G124 =:< z, b > and G134 =:< z, an >. Moreover we set G234 =:< z, v >. Therefore
we find the following relations:

R′
o : z2 = v2 = a2

n = b2 = t3 = 1,
R′

m : [z, v] = [z, an] = [z, b] = 1, tz = t−1.
The diagram yields the following relations:
R′

d : [v, t] = [an, t] = (anb)3 = (van)3 = (tb)5 = 1, (vb)2 = z.
Since G12 =< z, t, b >� A5, we add again the relation
R′

A : z = bt[b, t]2

in order to get G1 =< z, b, t, an >� L2(11).
Using the relations R′

o, R′
m and R′

d, we already see that G4 =< z, b, an, v >�
GL2(3). Furthermore it is easy to see that these relations give G2 =< z, t, b, v >� S5.
Obviously, we have [t, van] = 1, which is enough to prove G3 =< z, t, an, v >� S3 ×S3.
Then by the results of [18], we have the following lemma:

Lemma 3.3.1 Let M :=< z, t, b, an, v | R′
o ∪R′

m ∪R′
d ∪R′

A >. Then M � M11.

✷

3.4 Some geometry for Z
5
2 : A5

It is known by [17], that a maximal parabolic subgroup P of the group Z4L3(4) acts
flag-transitively on a geometry Γ having the following Coxeter diagram:

◦

◦
◦ ◦❅

❅

�
�
5

1

1

1 1

1

2

3 4

From the diagram of the rank five geometry of Ivanov and Shpectorov [17] we
draw that P ∩ M11 � GL2(3), so Ω1(Z(P )) is contained in the Borel subgroup of this
geometry. Therefore we can assume that P is a maximal parabolic in Z2L3(4). Thus
P is isomorphic to Z

5
2 : A5 such that Z(P ) � Z2, O2(P ) is an indecomposable module

for A5 where O2(P )/Z(P ) is the natural L2(4)-module.
Then the maximal parabolic subgroups of the pair (Γ, P ) are: G1 � A5, G2 �

S4, G3 � Z
3
2 and G4 � A5 (the numbering is denoted above the diagram nodes).

Furthermore this implies G12 � S3 � G24, G13 � Z
2
2 � G23 and G14 � D10. Clearly, all

minimal parabolic subgroups are isomorphic to Z2. We set < b >:= G123, < an >:=
G124, < a >:= G134 and < v >:= G234 and let C be the corresponding (infinite)
Coxeter group. Thus we obtain the following relations:
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R̃o : a2 = a2
n = b2 = v2 = 1,

R̃′
c : [a, b] = [a, v] = [b, v] = (aan)5 = (anb)3 = (anv)3 = 1.

In view of the aim to give generators and relations for the Ivanov-Shpectorov ge-
ometry, we denote R̃′

c by:
R̃c : [a, b] = [a, v] = (aan)5 = (anb)3 = (van)3 = 1, (vb)2 = 1.
Then C =< a, an, b, v | R̃o ∩ R̃c >. Again, we have to ensure that G1and G4 are

both isomorphic to A5. Thus we have to diminish the order of the two Coxeter elements
aanb and vana. Therefore we have to add

R̃(2,3,5) : (aanb)5 = (vana)5 = 1.
Using the Magma [2] program for coset enumeration, we get the following lemma:

Lemma 3.4.1 Let P :=< a, an, b, v | R̃o ∪ R̃c ∪ R̃(2,3,5) >. Then P is isomorphic to a
maximal parabolic of Z2L3(4).

✷

3.5 Generators and relations for the Ivanov-Shpectorov

geometry

We recall that the geometry Γ of Ivanov and Shpectorov for the O’Nan group has the
following diagram:

◦

◦
◦ ◦ ◦❍❍❍

✟✟✟
5

P1

1

1 1 2

1

2

3 4 5

The maximal parabolic subgroups G1, G2 and G5 of the pair (Γ, G) (where G ∈
{O′N, 3O′N}) are G1 � J1, G2 � M11 and G5 is isomorphic to a maximal parabolic of
Z4L3(4).

Let P1 be a maximal parabolic in Z4L3(4). According to the last section, we get
generators and relations for P acting on the geometry Γ5 simply by adding a center
which acts trivially such that G15 � Z2 ×A5 � G45 and G25 � GL2(3). Thus we add a
new generator z and transform the relation (vb)2 = 1 in R̃c in (vb)2 = z. Since P1 has
to contain a subgroup Z2 × A5 of G1 � J1, we change R̃(2,3,5) to

R̄(2,3,5) : (zaanb)5 = (vana)5 = 1.
Furthermore we add
R̄z : z2 = [a, z] = [b, z] = [an, z] = [v, z] = 1.
We set R̄o := R̃o and
R̄c : [a, b] = [a, v] = (aan)5 = (anb)3 = (van)3 = 1, (vb)2 = z.
Then we have the following:
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Lemma 3.5.1 Let P1 :=< z, a, an, b, v | R̄o ∪ R̄c ∪ R̄(2,3,5) >. Then P is isomorphic
to a maximal parabolic of Z4L3(4).

✷

We are now able to give generators and relations for the Ivanov-Shpectorov geom-
etry. First we set RO := Ro ∪R′

o ∪ R̄o, thus:
RO : z2 = a2 = a2

n = b2 = v2 = t3 = 1.
Then we put RM := Rm ∪R′

m, thus:
RM : [z, a] = [z, an] = [z, b] = [z, v] = 1, tz = t−1.
We set RD := Rd ∪R′

d ∪ R̄c, thus:
RD : [a, b] = [a, t] = [an, t] = [v, t] = [a, v] = (aan)5 = (anb)3 = (van)3 = (tb)5 =

1, (vb)2 = z.
We recall that RA = R′

A and
RA : z = bt[b, t]2.
Finally, we set R(2,3,5) := R̄(2,3,5), thus:
R(2,3,5) : (zaanb)5 = (vana)5 = 1.
Then we get that
U :=< z, a, an, b, v, t | RO∪RM∪RD∪RA∪R(2,3,5) > is the universal completion of

the amalgam of G1, G2 and G5. Using Magma [2] for coset enumeration, we hold that
G3 =< z, a, b, v, t >� Z2×S5 and G4 =< z, a, an, v, t >� S3×A5. So U is the universal
completion of the amalgam corresponding to the Ivanov-Shpectorov geometry.

Theorem 3.5.2 Let Γ′ be a flag-transitive geometry with the same Buekenhout diagram
as Γ. Assume furthermore that for a flag-transitive automorphism group H we have
H1/K1 � J1, H2/K2 � M11 and H5/K5 � Z

5
2 : A5 (a maximal parabolic in Z2L3(4))

where Ki denotes the kernel of the action of Hi on the corresponding residue. Then
K1 = K2 = 1 and B = K5 � Z2.

Proof. Clearly, we have that Ki is a subgroup of the Borel group B of Γ′ in H for all
i. Since the Borel subgroup of the geometry for H5/K5 is trivial, we hold B = K5. We
have that H12/K12 � L2(11). We have K12/Ki;H12/Ki for i = 1, 2, thus K12 = Ki = 1
since H12/Ki � L2(11). This implies the assertion. ✷

Using the Adaptive Coset Enumerator ACE, version 3 [13], we establish the following
theorem:

Theorem 3.5.3 Let G :=< a, an, b, v, t, z | a2 = a2
n = b2 = v2 = t3 = z2 = 1, [z, a] =

[z, an] = [z, b] = [z, v] = 1, tz = t−1, [a, b] = [a, t] = [an, t] = [v, t] = [a, v] = 1, (ana)5 =
(anb)3 = (anv)3 = (tb)5 = 1, (vb)2 = z, z = bt[b, t]2, (zaanb)5 = (aanv)5 = 1 >. Then
G � 3O′N .

✷

As a corollary we hold by Proposition 1.2.4:
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Corollary 3.5.4 The 3-fold cover of the Ivanov-Shpectorov geometry for the sporadic
O’Nan group is universal.

✷



Chapter 4

Constructing an irreducible
representation for the
Buekenhout geometry

4.1 Introduction

In this chapter we construct 154 × 154-matrices over GF (3) for the generators of the
amalgam related to the Buekenhout geometry given in Chapter 2. These matrices
provide an irreducible representation of that amalgam. This representation for the
O’Nan group has been constructed in [23] using the computer. We are going to give a
construction which is largely done by hand. In particular we do not use the fact that
the group O′N is the universal completion of the amalgam.

We start with the representation of the group L3(7) : Z2, identify the generators z,
X, Y , Z and ρ, and then construct a matrix a satisfying all the required relations.

The representation for L3(7) : Z2 will split for that group as the direct sum of a
1-dimensional, a 57-dimensional and a 96-dimensional module all being irreducible.

In order to construct the representation for L3(7) : Z2, we use the canonical gener-
ators and relations given in Chapter 2. To recall:

Set G1 :=< v1, v2, ν, ρ, x, u, i|v7
1 = v7

2 = ν7 = 1, ρ3 = x4 = i2 = 1, [v1, v2] = [v1, ν] =
1, vν2 = v2v1, vρ1 = v2

1 , vρ2 = v4
2 , vx1 = v2, vx2 = v−1

1 , [v1, i] = 1, vi2 = v−1
2 , νρ = ν4, ρx =

ρ−1, [ρ, i] = 1, xi = x−1, (νx)3 = x2, νi = ν−1, [ν, x2] = 1, vu1 = v−1
1 , vu2 = ν, νu =

v2, [ρ, u] = 1, (x2)u = x2i, (xxu)3 = 1 >.
Then G1 � L3(7) : Z2. More exactly, we have P1 :=< v1, v2, ν, ρ, x, i >� Z

2
7 :

SL2(7) : Z2, where < v1, v2 >= O7(P1), < ν, ρ, x, i >� SL2(7) : Z2 and < ν, ρ, x >�
SL2(7). Furthermore the pair (P1, P u

1 ) consists of two incident maximal parabolic
subgroups of L3(7).

34
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4.2 Constructing matrices for L3(7) : Z2

4.2.1 The irreducible 57-dimensional GF (3)-module

It is known that L3(7) : Z2 has an irreducible 57-dimensional GF (3)-module V57 (see
e.g. [22]). We construct a representation simply by calculating matrices satisfying the
required relations and do not consider the construction of a specific representation.
As above we set G1 :=< v1, v2, ν, ρ, x, u, i >, P1 :=< v1, v2, ν, ρ, x, i > and W :=
O7(P1) =< v1, v2 >. Then we have V57 |W= CV57(W ) ⊕ [V57, W ] where [V57, W ] =⊕8

j=1 C[V57,W ](Hj), Hj the hyperplanes in W .
Since x7−1

x−1 is irreducible over GF (3), the smallest representation of an element of or-
der seven is six dimensional and hence we hold dimCV57(W ) = 9 and dimC[V57,W ](Hj) =
6.

We number the hyperplanes in W as follows: H1 :=< v1 >, Hj :=< (j−2)v1+v2 >
for j = 2, 3, . . . , 8. Moreover we set

J :=




0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1

−1 −1 −1 −1 −1 −1




.

This implies the following approach:

v1 =




I9

I6

J 0
J

J
J

0 J
J

J




, v2 =




I9

J
I6 0

J6

J5

J4

0 J3

J2

J




.

We set C := C[V57,W ](H1). Since [v1, ν] = 1, ν acts on C. Using our generators and
relations, we have that t := x2 ∈ Z(< ν, ρ, x, i >), thus t inverts v1 and v2 and
centralizes ν. Therefore t acts on C as well as v2 because [v1, v2] = 1. Since < ν, ρ, x, i >
acts transitively on the hyperplanes of W , t inverts v2 on C. Moreover v1 = vν2v−1

2

imlying that [ν, v2] = 1 on C. Since t inverts v2 and centralizes ν on C, ν and v2 cannot
induce the same subgroup of order seven on C, thus we can assume that ν = I6 on C
because GL6(3) does not contain a subgroup Z

2
7.

We identify v2 on C with the permutation (1234567) where the numbers one to six
represent the canonical basis vectors and seven their negative sum. Since vρ2 = v4

2 and
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vt2 = v−1
2 , we can identify t with (27)(54)(36) and ρ with (253)(674). Thus we have the

following on C:

t ∼ C :=




1 0 0 0 0 0
−1 −1 −1 −1 −1 −1
0 0 0 0 0 1
0 0 0 0 1 0
0 0 0 1 0 0
0 0 1 0 0 0




, ρ ∼ B :=




1 0 0 0 0 0
0 0 0 0 1 0
0 1 0 0 0 0
0 0 0 0 0 1
0 0 1 0 0 0

−1 −1 −1 −1 −1 −1




If we now set C[V57,W ](Hk)ν =: C[V57,W ](Hkν), we hold the identification ν ∼
(2345678) and therefore the following on [V57, W ]:

ν =




I6 0 0 0 0 0 0 0
0 0 I6 0 0 0 0 0
0 0 0 I6 0 0 0 0
0 0 0 0 I6 0 0 0
0 0 0 0 0 I6 0 0
0 0 0 0 0 0 I6 0
0 0 0 0 0 0 0 I6

0 I6 0 0 0 0 0 0




, t = x2 = diag(C)

We approach i, ρ and x on [V57, W ] by the following:
i = (Aij)i,j=1,...8, ρ := (Rij)i,j=1,...8 and x := (Xij)i,j=1,...8. Where Aij , Rij , Xij are

elements of GF (3)6×6.
Then, using the relation v1i = iv1, we hold:

v1i =




A11 A12 A13 A14 A15 A16 A17 A18

JA21 JA22 JA23 JA24 JA25 JA26 JA27 JA28
...

. . .
...


 =




A11 A12J A13J A14J A15J A16J A17J A18J
A21 A22J A23J A24J A25J A26J A27J A28J

...
. . .

...


 = iv1.

Therefore we get A12 = A13 = A14 = . . . = A18 = 0, A21 = A31 = A41 = . . . =
A81 = 0 and AijJ = JAij for all Aij except A11.

The relation v2i = iv−1
2 leads to:

v2i =




JA11 0 0 0 0 0 0 0
0 A22 A23 A24 A25 A26 A27 A28

0 J6A32 J6A33 J6A34 J6A35 J6A36 J6A37 J6A38
...

. . .
...


 =
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A11J6 0 0 0 0 0 0 0
0 A22 A23J A24J2 A25J3 A26J4 A27J5 A28J6

0 A32 A33J A34J2 A35J3 A36J4 A37J5 A38J6

...
. . .

...


 = iv2.

Together with AijJ = JAij from above, this shows that Aij = 0 except for A11, A22,
A38, A47, A56, A65, A74 and A83 which are therefore elements of GL6(3). Furthermore
the relation νi = ν−1 yields A22 = A38 = . . . = A83. Moreover we have that JA11 = J−1,
[A22, J ] = 1 and A2

11 = A2
22 = I6. The relation it = ti proves that [A11, C] = [A22, C] =

1. Now | CGL6(3)(< J, C >) |= 2 · 13 and | NGL6(3)(< J >) ∩ CGL6(3)(C) |= 22 · 3 · 13
having a normal 2-Sylow subgroup. Therefore we have A11 = ±C and A22 = ±I6 and
choose A11 := −C and A22 := −I6. Thus we hold:

i =




−C 0 0 0 0 0 0 0
0 −I6 0 0 0 0 0 0
0 0 0 0 0 0 0 −I6

0 0 0 0 0 0 −I6 0
0 0 0 0 0 −I6 0 0
0 0 0 0 −I6 0 0 0
0 0 0 −I6 0 0 0 0
0 0 −I6 0 0 0 0 0




.

To compute ρ, we start with the relation v1ρ = ρv2
1 leading to

v1ρ =




R11 R12 R13 R14 R15 R16 R17 R18

JR21 JR22 JR23 JR24 JR25 JR26 JR27 JR28
...

. . .
...


 =




R11 R12J2 R13J2 R14J2 R15J2 R16J2 R17J2 R18J2

R21 R22J2 R23J2 R24J2 R25J2 R26J2 R27J2 R28J2

...
. . .

...


 = ρv2

1 .

Hence R12 = R13 = . . . = R18 = 0 and R21 = R31 = . . . = R81 = 0. Similarily,
using v2ρ = ρv4

2 , we hold R23 = R24 = . . . R28 = 0 and R32 = R42 = . . . = R82 = 0. By
the relation νρ = ρν4, we deduce that Rij = 0 except for R11, R22 and R36 = R43 =
R57 = R64 = R78 = R85 = R22. Thus R11, R22 ∈ GL6(3). Moreover v1ρ = ρv2

1 yields
JR22 = J2 and v2ρ = ρv4

2 yields JR11 = J4. Exploiting ρi = iρ, we hold [R11, C] = 1.
Also, since ρ should be of order three, we get o(R11) = o(R22) = 3. Thus we can choose
R11 := B and R22 := B−1 leading to
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ρ =




B 0 0 0 0 0 0 0
0 B−1 0 0 0 0 0 0
0 0 0 0 0 B−1 0 0
0 0 B−1 0 0 0 0 0
0 0 0 0 0 0 B−1 0
0 0 0 B−1 0 0 0 0
0 0 0 0 0 0 0 B−1

0 0 0 0 B−1 0 0 0




.

We compute x in a similar way. We start using the reation v1x = xv2:

v1x =




X11 X12 X13 X14 X15 X16 X17 X18

JX21 JX22 JX23 JX24 JX25 JX26 JX27 JX28

JX31 JX32 JX33 JX34 JX35 JX36 JX37 JX38
...

. . .
...


 =




X11J X12 X13J6 X14J5 X15J4 X16J3 X17J2 X18J
X21J X22 X23J6 X24J5 X25J4 X26J3 X27J2 X28J
X31J X32 X33J6 X34J5 X35J4 X36J3 X37J2 X38J

...
. . .

...


 = xv2.

This proves X11 = X13 = . . . = X18 = 0 and X22 = X32 = . . . = X82 = 0 and
therefore X12, X21 ∈ GL6(3). By v2x = xv−1

1 we hold:

v2x =




0 JX12 0 0 0 0 0 0
X21 0 X23 X24 X25 X26 X27 X28

J−1X31 0 J−1X33 J−1X34 J−1X35 J−1X36 J−1X37 J−1X38
...

. . .
...


 =




0 X12J−1 0 0 0 0 0 0
X21 0 X23J−1 X24J−1 X25J−1 X26J−1 X27J−1 X28J−1

X31 0 X33J−1 X34J−1 X35J−1 X36J−1 X37J−1 X38J−1
...

. . .
...


 = xv−1

1 .

Thus X21 = X31 = . . . = X81 = 0 from the first column and X23 = X24 = . . . =
X28 = 0 from the second row. The third row shows X3jJ

−1 = J−1X3j implying
X3jJ = JX3j . Using this information and the third row in v1x = xv2, we get X33 =
X34 = . . . = X37 = 0 and X38 �= 0.

As a next step we use ρxρ = x (ρx = ρ−1) and find
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x =




0 X12 0 0 0 0 0 0
X21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 X38

0 0 0 0 B−1X38B−1 0 0 0
0 0 X53 X54 X55 X56 X57 X58

0 0 0 0 0 0 BX38B 0
0 0 BX56B BX53B BX57B BX54B BX58B BX55B
0 0 B−1X54B−1 B−1X56B−1 B−1X58B−1 B−1X53B−1 B−1X55B−1 B−1X57B−1




where [X12, B] = [X21, B] = 1 because X12, X21 ∈ GL6(3). Furthermore since x
has to be invertible, X38 ∈ GL6(3).

Since x2 = t = diag(C), we hold X12X21 = C = X21X12, X38B−1X54B−1 = C,
X38B−1X5jB

−1 = 0 for j ∈ {3, 5, 6, 7, 8}. Thus X5j = 0 except for X54 = BCX−1
38 B =

CBX−1
38 B since [B, C] = 1 and

x =




0 X12 0 0 0 0 0 0
X21 0 0 0 0 0 0 0
0 0 0 0 0 0 0 X38

0 0 0 0 B1X38B1 0 0 0
0 0 0 CBX−1

38 B 0 0 0 0
0 0 0 0 0 0 BX38B 0
0 0 0 0 0 CB−1X−1

38 B−1 0 0
0 0 CX−

381 0 0 0 0 0




,

furthermore [X38, C] = 1. The last relation has to hold since x2 = diag(C) implies
X54 = BCX38B as well as X54 = BX38CB. Now X38 also commutes with J as seen
above. Thus X38 ∈ CGL6(3)(< C, J >). By (νx)3 = t, we get the relation X12X38X21 =
C, hence X38 = I6 since X12X21 = C = X21X12. The relation v2x = xv−1

1 shows
that JX12 = J−1. Therefore [X12, X21] = 1 leads to X21 ∈ CGL6(3)(< C, J, B >),
X12 ∈ CCGL6(3)(< C, J, B >). Now CGL6(3)(< C, J, B >) = {I6,−I6} yields X12 = ±C
and X21 = ±I6 and we choose X12 = C and therefore X21 = I6. Thus

x =




0 C 0 0 0 0 0 0
I6 0 0 0 0 0 0 0
0 0 0 0 0 0 0 I6

0 0 0 0 B 0 0 0
0 0 0 CB−1 0 0 0 0
0 0 0 0 0 0 B−1 0
0 0 0 0 0 CB 0 0
0 0 C 0 0 0 0 0




.

The relation xi = ix−1 = tix is also fulfilled.
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Set C̃ := CV57(W ) with W =< v1, v2 > and we compute ν, i, ρ and x on C̃. Recall
that C = C[V57,W ](v1). Since v1 = I9 = v2 on C̃, we use the 15-dimensional space
U = C̃ ⊕C in order to have more information. Clearly, ν acts on C̃, thus we can choose
a basis of U such that

v2 =




1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 I6 0
0 0 0 0 J


 and ν =




1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 J 0
0 0 0 0 I6




because, by ν ∼G1 v1, we have dimCV57(ν) = 15 and dimC[V75,W ](ν) = 12 imply-
ing that CV57(S) with S =< v1, v2, ν > is three dimensional. Furthermore we have
NL3(7):Z2

(S) =< S, i, t, ρ, u >=: N acts on CV57(S). Since i inverts both, v2 and ν, we
find that i has the following shape on U :

i =


 A11 0 0

0 A21 0
0 0 A33


 ,

where A11 ∈ GL3(3) and A22, A33 ∈ GL6(3). Moreover we hold A2
ii = 1 and

JA22 = JA33 = J−1. Therefore we choose A22 := C and from the previous calculations
we have A33 = −C because A33 determines the action of i on C computed above. Since
vρ2 = v4

2, νρ = ν4 and [ρ, i] = 1 we hold the following for ρ on U :

ρ =


 R11 0 0

0 B 0
0 0 B


 ,

where R22 ∈ GL6(3) was chosen to be B, R11 ∈ GL3(3) and [A11, R11] = 1. Also, by
[i, u] = 1 and Z

1+2
7 : (Z3 ×D8) � N , we get that < i, u, t >� D8 and i ∈ Z(< i, u, t >).

Thereby A11 /∈ Z(GL3(3))1 . Moreover we hold that t is of the following shape on U :

t =


 T11 0 0

0 T22 0
0 0 C


 ,

where T11 ∈ GL3(3), T22 ∈ GL6(3). Since [u, t] �= 1, we get that T11 /∈ Z(GL3(3)).
This yields R11 = I3 because < A11, T11 >� Z

2
2 and the centralizer of such a group

in GL3(3) is isomorphic to Z
3
2. Since t centralizes ρ, i and ν, we therefore hold T22 ∈

CGL6(3)(< C, B, J >) = Z(GL6(3)), thus T22 = ±I6 so we choose T22 = −I6.

1Note that

( −1 0 0
0 −1 0
0 0 −1

)
is not a square in GL3(3)
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Now < A11, T11 > must fix a vector of the space GF (3)3. Therefore we choose

A11 =


 −1 0 0

0 −1 0
0 1 1


 and T11 =


 1 0 0

0 −1 0
0 0 −1


 .

In order to compute x on C̃, we procced as follows. Let x = (aij)1≤i,j≤9. Exploiting
the relations ρx = xρ−1, xi = itx, x2 = t and (νx)3 = t, we get that

x =




1 0 0 0 0 0 0 0 0
0 2 1 ε 0 0 0 0 0
0 1 1 0 ε ε 0 ε 0
0 0 0 1 2 2 0 2 0
0 0 ε 0 1 1 2 1 2
0 0 ε 1 2 2 1 2 0
0−ε −ε 1 2 1 0 2 0
0 0 ε 1 2 2 0 2 1
0−ε −ε 1 2 2 0 1 0




, ε ∈ {1, 2}.

Thus we choose

x =




1 0 0 0 0 0 0 0 0
0 2 1 1 0 0 0 0 0
0 1 1 0 1 1 0 1 0
0 0 0 1 2 2 0 2 0
0 0 1 0 1 1 2 1 2
0 0 1 1 2 2 1 2 0
0 2 2 1 2 1 0 2 0
0 0 1 1 2 2 0 2 1
0 2 2 1 2 2 0 1 0




.

We start to compute u on U . Since u normalizes S, u acts on U and we approach
u by

u =


 A 0 0

0 A11 A12

0 A21 A22


 ,

where A ∈ GL3(3) and Aij ∈ GL6(3). Then the relation v2u = uν yields
 A 0 0

0 A11 A12

0 JA21 JA22


 =


 A 0 0

0 A11J A12

0 A21J A22


 ,

hence A11 = A22 = 0. Exploiting iu = ui, we get

A =


 a11 a12 0

a31 a32 + a33 0
a31 a32 a33


 ,
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CA12 + A12C = 0 and CA21 + A21C = 0.
Now we use the relation tu = uti and get on CV57(S):

 a11 a12 0
−a31 −a32 − a33 0
2a31 −a32 −a33


 =


 −a11 a12 0

−a31 a32 + a33 0
−a31 a32 − a33 −a33


 ,

thus a11 = 0 and a32 + a33 = 0. Hence we hold

A =


 0 a12 0

a31 0 0
a31 −a33 a33


 .

Also u2 = 1 implies A2 = 1 which gives us

A =


 0 a12 0

a12 0 0
a12 −a33 a33


 .

The entries of A will be determined using the Weyl relation. Using [u, ρ] = 1,
we obtain [B, A12] = [B, A21] = 1. Also, u2 = 1 implies A12 = A−1

21 . Together with
[J, A12] = 1 and CA12 = −A12C this yields

A12 = ±




−1 1 1 0 1 0
0−1 1 1 0 1

−1−1 1 0 0−1
1 0 0−1 1 1

−1 0−1−1 1 0
0−1 0−1−1 1




.

Notice that this implies A21 = A−1
12 = −A12.

We approach u on [V57, v1] as follows. Set u = (aij)1≤i,j≤7 where aij ∈ GL6(3).
Using the relations v2u = uν and νu = uv2, we hold

u =




a a a a a a a
a Ja J2a J3a J4a J5a J6a
a J2a J4a J6a Ja J3a J5a
a J3a J6a J2a J5a Ja J4a
a J4a Ja J5a J2a J6a J3a
a J5a J3a Ja J6a J4a J2a
a J6a J5a J4a J3a J2a Ja




, Ja = J−1, a ∈ GL6(3).
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Thereby u2 = 1 implies a2 = 1. Furthermore tu = uti gives Ca = −aC and ρu = uρ
implies [B, a] = 1. Thus we get that

a = ±




1−1−1 0−1 0
1 1−1 1−1−1
0 1 0 1 1−1
1 0 1 1−1 0

−1 0 0 1−1−1
1 1−1 0 0 1




.

Checking the Weyl relation (xxu)3 = 1 leads to the following possibilities (for A12

and a we just give the sign of the above matrices):

• a12 = −1, a33 = −1, A12 : +, a : +,

• a12 = −1, a33 = −1, A12 : −, a : +,

• a12 = 1, a33 = −1, A12 : +, a : +,

• a12 = 1, a33 = −1, A12 : −, a : +.

Of course, multiplication of u with −1 does not change the relation, thus we have eight
possibilities. Therefore we choose a12 = a33 = −1 and

A12 =




−1 1 1 0 1 0
0−1 1 1 0 1

−1−1 1 0 0−1
1 0 0−1 1 1

−1 0−1−1 1 0
0−1 0−1−1 1




, a =




1−1−1 0−1 0
1 1−1 1−1−1
0 1 0 1 1−1
1 0 1 1−1 0

−1 0 0 1−1−1
1 1−1 0 0 1




.

4.2.1.1 Summary

We summarize the above results. Set

J =




0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1

−1 −1 −1 −1 −1 −1




, C =




1 0 0 0 0 0
−1 −1 −1 −1 −1 −1
0 0 0 0 0 1
0 0 0 0 1 0
0 0 0 1 0 0
0 0 1 0 0 0




,

B =




1 0 0 0 0 0
0 0 0 0 1 0
0 1 0 0 0 0
0 0 0 0 0 1
0 0 1 0 0 0

−1 −1 −1 −1 −1 −1




,
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as matrices in GL6(3). Furthermore we set

ν9 =




1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 J


 , ρ9 =




1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 B


 , i9 =




−1 0 0 0
0−1 0 0
0 1 1 0
0 0 0 C




and

x9 =




1 0 0 0 0 0 0 0 0
0−1 1 1 0 0 0 0 0
0 1 1 0 1 1 0 1 0
0 0 0 1−1−1 0−1 0
0 0 1 0 1 1−1 1−1
0 0 1 1−1−1 1−1 0
0−1−1 1−1 1 0−1 0
0 0 1 1−1−1 0−1 1
0−1−1 1−1−1 0 1 0




as matrices in GL9(3). Moreover let

ν48 =




I6 0 0 0 0 0 0 0
0 0 I6 0 0 0 0 0
0 0 0 I6 0 0 0 0
0 0 0 0 I6 0 0 0
0 0 0 0 0 I6 0 0
0 0 0 0 0 0 I6 0
0 0 0 0 0 0 0 I6

0 I6 0 0 0 0 0 0




, ρ48 =




B 0 0 0 0 0 0 0
0 B−1 0 0 0 0 0 0
0 0 0 0 0 B−1 0 0
0 0 B−1 0 0 0 0 0
0 0 0 0 0 0 B−1 0
0 0 0 B−1 0 0 0 0
0 0 0 0 0 0 0 B−1

0 0 0 0 B−1 0 0 0




,

i48 =




−C 0 0 0 0 0 0 0
0 −I6 0 0 0 0 0 0
0 0 0 0 0 0 0 −I6

0 0 0 0 0 0 −I6 0
0 0 0 0 0 −I6 0 0
0 0 0 0 −I6 0 0 0
0 0 0 −I6 0 0 0 0
0 0 −I6 0 0 0 0 0
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and

x48 =




0 C 0 0 0 0 0 0
I6 0 0 0 0 0 0 0
0 0 0 0 0 0 0 I6

0 0 0 0 B 0 0 0
0 0 0 CB−1 0 0 0 0
0 0 0 0 0 0 B−1 0
0 0 0 0 0 CB 0 0
0 0 C 0 0 0 0 0




as matrices in GL48(3). We set

v1,57 =




I9

I6

J 0
J

J
J

0 J
J

J




, v2,57 =




I9

J
I6 0

J6

J5

J4

0 J3

J2

J




,

ν57 =

(
ν9 0
0 ν48

)
, ρ57 =

(
ρ9 0
0 ρ48

)
, x57 =

(
x9 0
0 x48

)
and i57 =

(
i9 0
0 i48

)
.

Then we have proved the following:

Lemma 4.2.1 We have GL57(3) ≥< v1,57, v2,57, ν57, ρ57, x57, i57 >� Z
2
7 : SL2(7) : Z2.

✷

Now we put

A =


 0−1 0

−1 0 0
−1 1−1


 ∈ GL3(3), A12 =




−1 1 1 0 1 0
0−1 1 1 0 1

−1−1 1 0 0−1
1 0 0−1 1 1

−1 0−1−1 1 0
0−1 0−1−1 1




∈ GL6(3).

We set

u15 =


 A 0 0

0 0 A12

0 −A12 0


 .
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Furthermore

a =




1−1−1 0−1 0
1 1−1 1−1−1
0 1 0 1 1−1
1 0 1 1−1 0

−1 0 0 1−1−1
1 1−1 0 0 1




∈ GL6(3)

and

u42 =




a a a a a a a
a Ja J2a J3a J4a J5a J6a
a J2a J4a J6a Ja J3a J5a
a J3a J6a J2a J5a Ja J4a
a J4a Ja J5a J2a J6a J3a
a J5a J3a Ja J6a J4a J2a
a J6a J5a J4a J3a J2a Ja




.

If we set

u57 =

(
u15 0
0 u42

)
,

then the following holds:

Lemma 4.2.2 We have GL57(3) ≥< v1,57, v2,57, ν57, ρ57, x57, i57, u57 >� L3(7) : Z2.
Moreover these matrices provide an irreducible 57-dimensional representation of the
group L3(7) : Z2.

✷

4.2.2 The irreducible 96-dimensional GF (3)-module

By [22], we see that L3(7) : Z2 has an irreducible 96-dimensional GF (3)-module V96.
This module splits for W = O7(P1) as V96 = CV96(W )

⊕8
j=1 C[V96,W ](Hj) using the no-

tation introduced above. Since 6 | dimC[V96,W ](Hj), we find that V96 =
⊕8

j=1 CV96(Hj)
with dimCV96(Hj) = 12. We set

T :=

(
J−1 0
0 J

)
, Y :=

(
0 I6

I6 0

)
and S :=

(
J 0
0 J

)
.

We set



CHAPTER 4. Constructing an irreducible representation 47

v1,96 :=




I12

T
T 0

T
T

0 T
T

T




and v2,96 :=




T
I12

T 6 0
T 5

T 4

0 T 3

T 2

T




.

Moreover we set t96 = x2
96 := diag(Y ) and

ν96 :=




S 0 0 0 0 0 0 0
0 0 I12 0 0 0 0 0
0 0 0 I12 0 0 0 0
0 0 0 0 I12 0 0 0
0 0 0 0 0 I12 0 0
0 0 0 0 0 0 I12 0
0 0 0 0 0 0 0 I12

0 I12 0 0 0 0 0 0




.

Furthermore we set

C̃ :=

(
C 0
0 C

)
, D :=

(
0 C
C 0

)
and R :=

(
B 0
0 B

)
.

Now we proceed as for the 57-dimensional module. That is we compute matrices
which satisfy the relations for our canonical generators for L3(7) : Z2 but we are not
considering a particular representation. This means that we construct the matrices
successively using all matrices obtained so far. Then we try to determine every matrix
as far as possible and choose appropriate matrices when we have more than one choice.

Then similar computations as for the 57-dimensional module lead to

i96 :=




C̃ 0 0 0 0 0 0 0
0 D 0 0 0 0 0 0
0 0 0 0 0 0 0 D
0 0 0 0 0 0 D 0
0 0 0 0 0 D 0 0
0 0 0 0 D 0 0 0
0 0 0 D 0 0 0 0
0 0 D 0 0 0 0 0




,



CHAPTER 4. Constructing an irreducible representation 48

ρ96 :=




R 0 0 0 0 0 0 0
0 R−1 0 0 0 0 0 0
0 0 0 0 0 R−1 0 0
0 0 R−1 0 0 0 0 0
0 0 0 0 0 0 R−1 0
0 0 0 R−1 0 0 0 0
0 0 0 0 0 0 0 R−1

0 0 0 0 R−1 0 0 0




and

x96 :=




0 I12 0 0 0 0 0 0
Y 0 0 0 0 0 0 0
0 0 0 0 0 0 0 S−1

0 0 0 0 (RSR)−1 0 0 0
0 0 0 Y RSR 0 0 0 0
0 0 0 0 0 0 RS−1R 0
0 0 0 0 0 Y (RS−1R)−1 0 0
0 0 Y S 0 0 0 0 0




.

Thus we have established the following lemma

Lemma 4.2.3 We have GL96(3) ≥< v1,96, v2,96, ν96, ρ96, x96, i96 >� Z
2
7 : SL2(7) : Z2.

✷

The matrix u96 is also computed similarily. Here we obtain

u96 :=




Ũ 0 0 0 0 0 0 0
0 a a a a a a a
0 a T a T 2a T 3a T 4a T 5a T 6a
0 a T 2a T 4a T 6a T a T 3a T 5a
0 a T 3a T 6a T 2a T 5a T a T 4a
0 a T 4a T a T 5a T 2a T 6a T 3

0 a T 5a T 3a T a T 6a T 4a T 2a
0 a T 6a T 5a T 4a T 3a T 2a T a




,

with

Ũ :=

(
±C 0
0 ±I6

)
and a :=

(
bC bC

b Cb

)
=

(
bC b3

b Cb

)

where b ∈ CGL6(3)(< B, J >), o(b) = 8. Thus we find

b =




0 1 1 0 1 0
0 0 1 1 0 1

−1−1−1 0 0−1
1 0 0 0 1 1

−1 0−1−1−1 0
0−1 0−1−1 0




i

, i ∈ {1, 3, 5, 7}.
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Checking the Weyl relation leads to the following:

Ũ =

(
C 0
0 I6

)
and

b =




−1−1−1 0−1 0
0−1−1−1 0−1
1 1 0 0 0 1

−1 0 0−1−1−1
1 0 1 1 0 0
0 1 0 1 1 0




.

Of course, multiplication with −I96 does not change then relation giving us −u96 as a
second possibility. Thus we choose

u96 :=




Ũ 0 0 0 0 0 0 0
0 a a a a a a a
0 a T a T 2a T 3a T 4a T 5a T 6a
0 a T 2a T 4a T 6a T a T 3a T 5a
0 a T 3a T 6a T 2a T 5a T a T 4a
0 a T 4a T a T 5a T 2a T 6a T 3

0 a T 5a T 3a T a T 6a T 4a T 2a
0 a T 6a T 5a T 4a T 3a T 2a T a




,

with

Ũ =

(
C 0
0 I6

)
and a =

(
bC b3

b Cb

)
,

with

b =




−1−1−1 0−1 0
0−1−1−1 0−1
1 1 0 0 0 1

−1 0 0−1−1−1
1 0 1 1 0 0
0 1 0 1 1 0




.

Then the following lemma holds:

Lemma 4.2.4 We have GL96(3) ≥< v1,96, v2,96, ν96, ρ96, x96, i96, u96 >� L3(7) : Z2.
Moreover these matrices provide an irreducible 96-dimensional representation of the
group L3(7) : Z2.

✷
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4.2.3 The 154-dimensional representation of L3(7) : Z2

We gather the information obtained in the previous subsections and set

v1 =


 1 0 0

0 v1,57 0
0 0 v1,96


 , v2 =


 1 0 0

0 v2,57 0
0 0 v2,96


 , ν =


 1 0 0

0 ν57 0
0 0 ν96


 , ρ =


 1 0 0

0 ρ57 0
0 0 ρ96


 ,

x =


 1 0 0

0 x57 0
0 0 x96


 , i =


 1 0 0

0 i57 0
0 0 i96


 and u =


 −1 0 0

0 −u57 0
0 0 −u96


 .

This form for u is chosen because it ensures that u and x2 have the same Jordan
form. Since we want to construct a representation of O′N , this is necessary. Then the
following holds:

Lemma 4.2.5 We have GL154(3) ≥< v1, v2, ν, ρ, x, i, u >� L3(7) : Z2. Moreover the
module splits as V154 = V1 ⊕ V57 ⊕ V96 with dimVk = k and Vk is an irreducible module
for L3(7) : Z2 (k = 1, 57, 96).

✷

4.3 The construction of the generator a

In this section we construct the remaining generator a. In order to do so, we use the
identification of the geometrical generators for L3(7) : Z2 coming from the amalgam of
the Buekenhout geometry as words in the canonical ones given in Chapter 2. Thus we
keep the generator ρ and set x = (XY )2. Then z = (ut)xu where t = x2 and X = zi.
Furthermore we have Y = ie with e = (xxν3

)x
ν
and Z = (x−1)u. For our further

considerations, we need the following two lemmas:

Lemma 4.3.1 Let G1 =< z, X, Y, Z, ρ >� L3(7) : Z2 be as in the amalgam for the
Buekenhout geometry. Then CG′

1
(a) =< zX, x, Z, ZY >� L2(7).

Proof. By construction, we have for Z2 × P GL2(7) �< z, X, Y, Z >=: H ≤ G1

that a2 = z−1x ∈ Z(H). Moreover H is a subgroup of index two in the parabolic
G2 � (Z4 × L2(7)) : Z2 of the Buekenhout geometry, which itself containes a. Thereby
we hold that CG′

1
(a) is isomorphic to a subgroup of L2(7) because Y ∈ G′

1 and aY = a−1.
Furthermore the relations of Chapter 2 yield x, zX, Z ∈ CG′

1
(a) and < x, zX, Z >� S4.

Also, since aY = a−1, ZY ∈ CG′
1
(a)− < x, zX, Z > because Y is an automorphism of

H ′ � L2(7) and o(ZZY ) = 3 proving the assertion. ✷

We set G4 :=< z, X, Y, ρ, a >� Z4L3(4) : Z2. Then the 154-dimensional mod-
ule splits for G4 as V154 = CV154(z) ⊕ [V154, z] = CV154(z) ⊕ C[V154,z](z

2) ⊕ [V154, z2].
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Computing the dimensions of the eigenspaces of z shows that we have dimCV154(z) =
30, dimC[V154,z](z

2) = 44 and dim[V154, z2] = 80. We set V30 := CV154(z), V44 :=
C[V154,z](z

2) and V80 := [V154, z2].

Lemma 4.3.2 Let G =< z, a, X, Y, Z, ρ > be a completion of the amalgam of the
Buekenhout geometry. Assume that G has a 154-dimensional GF (3)G-module such
that the matrices for z, X, Y , Z and ρ are as above. Then z and a have the same
Jordan form.

Proof. Set G14 =< z, ρ, X, Y > Using Magma [2] to compute the indecomposable
summands of V154 as a G14-module, we hold that V30|G14 = V6⊕V9⊕V15, V44|G14 = V1,1⊕
V1,2⊕V12⊕V15,1⊕V15,2 and V80|G14 = V8⊕V24,1⊕V24,2⊕V24,3 with dimVi,ε = i. Moreover
one of the 24-dimensional submodules is irreducible. Using the 3-modular characters
of L3(4) as given in [22], we hold therefore that in V30 two irreducible 15-dimensional
L3(4) : Z2-modules are involved, in V80 there are an irreducible 8-dimensional (4-
dim. over GF (9)) and an irreducible 72-dimensional (36-dim. over GF (9)) Z4L3(4) :
Z2-module involved and that V44 is an irreducible Z2L3(4) : Z2-module (22-dim over
GF (9))2.

Using the generators and relations for G4 as in Chapter 2, we find that a is not
a square in G4 but z2a is. Thus the characters we find in [22] are the characters
of z2a. Furthermore the 72-dimensional module admits another involutory automor-
phism of L3(4), namely the field automorphism of GF (4). This automorphism fuses
two of the classes of elements of order four in L3(4). This implies that z2a is an ele-
ment of type 4A in the notation of [22]. The information gathered so far proves that
dim(V154(a2,−1) ∩ V80) = 40, dim(V154(a2,−1) ∩ V44) = 24, dim(V154(a2,−1) ∩ V30) =
16, thus dimV154(a2,−1) = 80 by [22]. Moreover, since z2a is a 4A-element, we hold by
[22] that dim(V154(a, 1) ∩ V80) = 16, dim(V154(a, 1) ∩ V44) = 8 and dim(V154(a,−1) ∩
V80) = 24, dim(V154(a,−1) ∩ V44) = 12. On V30 we have that XY is an element of
type 4B or 4C. We also get tr(XY ) = −1 on V30. By [22], this implies that w.l.o.g.
tr(XY ) = 3 on V15,1 and tr(XY ) = −1 on V15,2. Since z = 1 on V15,1, we have
tr(a) = tr(z2a) on V15,1. Therefore we get that tr(a) = −1 on V15,1 using [22] be-
cause z2a is of type 4A. Straightforward calculations yield dim(V154(a, 1) ∩ V30) ∈
{3, 5} and dim(V154(a,−1) ∩ V30) ∈ {4, 2}. Thus either we find dimV154(a, 1) =
30 and dimV154(a,−1) = 44 or dimV154(a, 1) = 32 and dimV154(a,−1) = 42. Set
L =< zX, x, Z, ZY >= CG′

1
(a). Then L acts on CV154(a

2) = V154(a2, 1). We use
Magma [2] to compute the indecomposable summands of V154(a2, 1)|L and obtain
V154(a2, 1)|L = W7,1 ⊕ W7,2 ⊕ W15,1 ⊕ W15,2 ⊕ W15,3 ⊕ W15,4 with dimWi,ε = i. This
proves dimV154(a, 1) = 30 and dimV154(a,−1) = 44, hence the assertion holds. ✷

These two lemmas provide a basis to construct the remaining generator a. The
construction of a will now consist of constructing a suitable a on V44 and extend this

2Recall that G4 is the group 42L3(4) : 21 in notation of [8] and [22].
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with elements of CG′
1
(a) � L2(7) to the full module.

4.3.1 Computing a on V44

We proceed as follows. Using Magma [2], we compute the Jordan form of z by typing
J, T:=JordanForm(z);.
The function JordanForm() of Magma returns two values, the Jordan form J and

a transformation matrix T such that J = T zT−1. We give the matrix T as Magma
input in the appendix. Then we have

J =


 −I44 0 0

0 I30 0
0 0 J80


, where J80 =




0 1
−1 0

0 . . .

0
0 1

−1 0
. . .

...
. . . . . .




∈ GL80(3).

Now, we reduce any matrix M ∈ {X, Y, ρ} and take the upper left 44×44-submatrix
of T MT−1 by typing

M44:=Submatrix(T*M*T^-1, 1,1, 44,44);.
We store these matrices in a sequence Q in Magma. Using the presentation of

Z2L3(4) : Z2 of Chapter 2 (here we set z2 = 1), we can now induce the 44-dimensional
Module for M :=< z, X, Y, ρ > to G :=< z, X, Y, ρ, a > as follows:

W:=GModule(M, Q);3

V:=Induction(W, G);
Using the Meataxe-program as installed in Magma, we can reduce V and obtain a

matrix aM ∈ GL44(3) for a, such that < −I44, XM , YM , ρM , aM >� Z2L3(4) : Z2.
We conjugate these matrices in GL44(3) on X44, Y44, and ρ44. Set a44,0 to be the cor-

responding conjugate of aM . We need to construct suitable CGL44(3)(< X44, Y44, ρ44 >)-
conjugates. This is achieved as follows. Using the representation for L3(7) : Z2,
we see that the points (objects stabilized by a L3(7) : Z2) of the Buekenhout ge-
ometry correspond to certain 1-dimensional subspaces. Now lines of the Bueken-
hout geometry (objects stabilized by (Z4 × L2(7)) : Z2) have exactly two points.
Let G1 =< z, X, Y, ρ, Z > and p1 the point of the geometry fixed by G1. Since
a ∈ G2 =< a, z, X, Y, Z >� (Z4 × L2(7)) : Z2, we have that p1a is collinear to p1

and a interchanges p1 and p1a. Hence, as a matrix, a has to fuse the two 1-dimensional
submodules of G1 and Ga

1. By construction, the 1-dimensional submodule belonging to
G1 is < b1 > where b1 is the first standard basis vector of the 154-dimensional module.
We set Mt := T MT−1 for M ∈ {X, Y, ρ, Z}, J = T zT−1, G1,t :=< J, Xt, Yt, ρt, Zt >
and C :=< JXt, (XtYt)2, Zt, ZYt

t >� L2(7). Since C has to centralize a and C ≤ G′
1,t

we get C ≤ (Gat
1,t)

′ and the 1-dimensional submodule for Gat
1,t is in CV154(C). Now

CV154(C) can easily be computed as the intersection of the eigenspaces V154(α, 1) where
3The order in Q must be the same as the generators for H , i.e., z, X, Y and ρ, where the −I44 is

the corresponding matrix for z
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α ∈ {JXt, (XtYt)2, Zt, ZYt
t }. This intersection has dimension four and is contained in

V44 = V154(J,−1). Because [X, a] = 1, we must have X ∈ Gat
1,t−(Gat

1,t)
′ and the relation

Y a = a2Y implies that Yt ∈ G′
1,t but Yt ∈ Gat

1,t − (Gat
1,t)

′. Thereby we hold that the 1-
dimensional submodule for Gat

1,t is inside V154(Xt,−1)∩V154(Yt,−1). Thus we compute
W := CV154(C) ∩ V154(Xt,−1) ∩ V154(Yt,−1) and hold that W =< b2, b3 > where b2 =

(0, 1, 2, 2, 2, 1, 2, 2, 2, 1, 2, 0, 0, 2, 1, 0, 1, 0, 0, 2, 1, 1, 0, 1, 0, 2, 2, 0, 0, . . .)

and b3 =

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 1, 0, 1, 0, 0,
1, 0, 2, 1, 0, 0, . . .).

We can now regard b1, b2 and b3 as vectors in a 44-dimensional space and conjugate
a44,0 in CGL44(3)(< X44, Y44, ρ44 >) such that b1ak44,0 ∈< b2, b3 > using Magma. As a
result we get eight suitable candidates a44,i.

The matrices X44, Y44, ρ44 and a44,i are given explicitly in the appendix as well as
the generators of CGL44(3)(< X44, Y44, ρ44 >).

Let us return briefly to W . We find by multiplying with T−1 that b2T−1 =

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 1, 1, 1, 0, 1, 1,
1, 2, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 2, 2,
2, 2, 1, 0, 0, 0, 0, 2, 2, 0, 1, 2, 2, 1, 1, 1, 1, 0, 2, 0, 1, 2, 0, 2, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

and b3T−1 =

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0,
2, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 1,
0, 0, 0, 1, 1, 1, 0, 1, 0, 0, 0, 1, 2, 0, 2, 0, 1, 2, 2, 2, 2, 0, 2, 2, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0).

So neither b2 nor b3 is contained in the 57-dimensional or 96-dimensional submodule
for G1,t. Therefore we get an irreducible module for G =< z, X, Y, Z, ρ, a >.

4.3.2 Extending a

We give an algorithm to extend the suitable candidates a44,i obtained in the previous
subsection.

4.3.2.1 Description of the algorithm

The algorithm constructs a Jordan basis Ba of V154 for a and a matrix τ whose j-th
row is the j-th vector in Ba. Then a = T−1τ−1JτT , where J is the Jordan form of z
and T is the transformation matrix from above, i.e., T zT−1 = J . We work with the
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transformed matrices Xt := T XT−1, Yt := T Y T−1, ρt := T ρT−1, Zt := T ZT−1 and
J . Furthermore we set C :=< JXt, (XtYt)2, Zt, ZYt

t >� L2(7) which should centralize
a by Lemma 4.3.1. Also we construct a 154× 154-matrix At whose upper left 44× 44-
submatrix is one of the suitable a44,is obtained above and the rest is simply I110.
Moreover V44 is now identified with the subspace of V154 generated by the first 44
standard basis vectors.

We now compute the eigenspace E2 := V154(At,−1) ∩ V44 and a basis B2 of E2. It
turns out that dimE2 = 12. The vectors of B2 are included as the first 12 vectors in a
sequence Ba,2 which shall become a basis of V154(a,−1). We now extend this sequence
in the following way. For a vector b ∈ B2 and an element k ∈ C we check whether
bk ∈< Ba,2 >. If bk /∈< Ba,2 >, we store bk as a new element in Ba,2. This is repeated
until dim < Ba,2 >= 44.

The same process has to be performed for E1 := V154(At, 1)∩V44 with basis B1 and
a sequence Ba,1. It turns out here that | B1 |= 8 and we stop if dim < Ba,1 >= 30.

The next step is to construct a partial basis Ba,3 corresponding to the

(
0 1

−1 0

)
-

boxes. For this we compute E3 := V154(Xt,−1) ∩ V154(Yt, 1) ∩ V44 with basis B3, and
E4 := V154(Xt, 1) ∩ V154(Yt,−1) ∩ V44 with basis B4. Since a2 = z−1(XY )2 has to hold
on V154 (and holds correspondingly on V44), a cannot have eigenvectors in E3 and E4

(since z inverts all vectors in V44). Because [a44,i, X44] = 1 and aY44
44,i = a−1

44,i, we get
E3At = V154(Xt,−1) ∩ V154(Yt,−1) ∩ V44 and E4At = V154(Xt, 1) ∩ V154(Yt, 1) ∩ V44.
Furthermore as a vector space V44 := E1 ⊕E2 ⊕E3 ⊕E3At⊕E4 ⊕E4At, and dimE3 =
dimE4 = 6.

We store in a sequence Ba,3 firstly the vector pairs (b, bAt), b ∈ B3 and secondly the
pairs (b, bAt), b ∈ B4. Then we run the same loop as above taking the first, third up to
the 23-th vector in Ba,3, thus we check whether for a vector bi of these and some k ∈ C
we have bik /∈< Ba,3 > and then append bik and biAtk to Ba,3 until | Ba,3 |= 80.

The last part of the algorithm constructs Ba as a sequence of vectors in V154 simply
by appending the vectors in Ba,2, Ba,1 and Ba,3 (in this order) to Ba. Then the i-th
vector in Ba is put as the i-th row of a matrix τ and we hold a := T−1τ−1JτT such
that < a, z, X, Y, ρ >� Z4L3(4) : Z2 and [a, Z] = 1.

Remark. Since this algorithm does not make use of any algorithm in Magma
more profound than matrix multiplication (one could even store the elements of C as
a set of matrices), the extension process of a44,i can be seen as a computer free process
in the author’s opinion.

4.3.2.2 The algorithm

We give the algorithm in Magma statements. For M ∈ {X, Y, ρ}, Mt is the matrix Mt

from above, a44i is one of the suitable a44,i’s.
C:=sub<GL(154,3)|J*Xt,(Xt*Yt)^2,Zt, Zt^Yt>;
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V:=VectorSpace(GF(3), 154);
B:=Basis(V);
B44:=[B|];
for k in [1..44] do

Append(~B44, B[k]);
end for;
V44:=sub<V|B44>;
M154:=MatrixAlgebra(GF(3), 154);
At:=M154!1;
InsertBlock(~At, a44i, 1,1);
Ba:=[V|];

This part constructs C, V , the natural basis for V , V44, the matrix At and initializes
the sequence Ba which shall become the Jordan basis corresponding to a.

E2:=Eigenspace(At, 2) meet V44;
B2:=Basis(E2);
Ba2:=[V|];
for k in B2 do

Append(~Ba2, k);
end for;
for j in [1..12] do

if # Ba2 ne 44 then
for k in C do

if Ba2[j]*k notin sub<V|Ba2> then
Append(~Ba2, Ba2[j]*k);

end if;
end for;

else break;
end if;

end for;
This part creates the basis Ba,2 of V154(a,−1).

E1:=Eigenspace(At, 1) meet V44;
B1:=Basis(E1);
Ba1:=[V|];
for k in B1 do

Append(~Ba1, k);
end for;
for j in [1..8] do

if # Ba1 ne 30 then
for k in C do

if Ba1[j]*k notin sub<V|Ba1> then
Append(~Ba1, Ba1[j]*k);

end if;
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end for;
else break;
end if;

end for;
This part creates the basis Ba,1 of V154(a, 1).

E3:=Eigenspace(Xt, 2) meet Eigenspace(Yt, 1) meet V44;
B3:=Basis(E3);
Ba3:=[V|];
for k in B3 do

Append(~Ba3, k);
Append(~Ba3, k*At);

end for;
E4:=Eigenspace(Xt, 1) meet Eigenspace(Yt, 2) meet V44;
B4:=Basis(E4);
for k in B4 do

Append(~Ba3, k);
Append(~Ba3, k*At);

end for;
for j in [0..11] do

if # Ba3 ne 80 then
for k in C do

if Ba3[2*j+1]*k notin sub<V|Ba3> then
Append(~Ba3, Ba3[2*j+1]*k);
Append(~Ba3, Ba3[2*j+2]*k);

end if;
end for;

else break;
end if;

end for;
This part creates the basis Ba,3 consisting of the vector pairs which belong to the(

0 1
−1 0

)
-boxes.

for k in Ba2 do
Append(~Ba, k);

end for;
for k in Ba1 do

Append(~Ba, k);
end for;
for k in Ba3 do

Append(~Ba, k);
end for;
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tau:=M154!0;
for k in [1..154] do

tau[k]:=Ba[k];
end for;
a:=T^-1*tau^-1*J*tau*T;
a:=G!a;

This final part constructs the Jordan basis Ba, the matrix τ and the matrix a which
is given as a Magma input in the appendix. The construction of the matrix a finishes
the proof of the following theorem:

Theorem 4.3.3 Let A be the amalgam of the Buekenhout geometry for O′N . Then
every completion G of A has an irreducible 154-dimensional GF (3)-module.

✷



Chapter 5

Construction of the
Ivanov-Shpectorov Geometry out
of the Buekenhout Geometry

In this chapter we show that a completion of the amalgam related to the Buekenhout
geometry is also a completion of the amalgam of the Ivanov-Shpectorov geometry. This
is done without using the fact that O′N is a completion of both amalgams.

We fix the following notation. G :=< a, z, ρ, X, Y, Z > and G4 :=< a, z, ρ, X, Y >�
Z4L3(4) : 21. Using the generators for G4 as given in Chapter 2, we have seen that
E1 :=< f1, f2, f3, f5, z >� Z4 ∗ Q8 ∗ Q8, also P̄1 :=< E1, a, ρ1, f4 >=< E1, ã, ρn, τ >�
(Z4 ∗Q8 ∗Q8) : A5 with E1 = O2(P̄1). Moreover, if P̄2 := P̄1

X , then < P̄1, P̄2 >= G′
4 �

Z4L3(4). Thus O2(P̄1 ∩ P̄2) ∈ Syl2(G′
4) and S :=< O2(P̄1 ∩ P̄2), X >∈ Syl2(G4). Using

the relations of Chapter 2, we get that O2(P̄1 ∩ P̄2) =< f1, f2, f3, f4, f5, z, a > since
X = βf3f5 , and therefore S =< f1, f2, f3, f4, f5, z, a, X >. Furthermore the relation
f4 = zXY f2f1z2 implies Y ∈ S.

5.1 G has a subgroup L � Z
3
4L3(2)

The aim of this section is to establish the following lemma:

Lemma 5.1.1 Let G be the completion of the amalgam A related to the Buekenhout
geometry for O′N . Then G has a subgroup L � Z

3
4L3(2).

Again, note that this lemma will be proved without using the group O′N . We start to
prove:

Lemma 5.1.2 Set b := f4f−1
5 . Then F :=< a, b, z >� Z

3
4 and F ; S.

Proof. Since f4, f5 ∈ G′
4, we get [z, b] = 1. Using the relations of Chapter 2, we obtain

[a, b] = [a, f5]f1f3z−1. By [f2, f5] = 1, we hold [a, f5] = [f2f5a, f5] = f1f3z thus F is

58
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abelian and f3 ∈ F . Moreover o(b) = 4. The fact f3 �∈< z, a > implies F � Z
3
4 since

b2 = f−1
4 f5f4f−1

5 = [f4, f−1
5 ] = [f4, f5] = zf3 (f2

5 = z2). We need to prove that F is
normal in S. Clearly, we have S =< E1, X > and f1 ∈ F (since a2 = z−1f1). Using the
relations as given in Chapter 2, we see that aX = a−1, af2 = af3 and af5 = af1f3z since
f3 = [a, f2] and [a, f5] = f1f3z. Using [f2, f4] = f−1

1 , f f2
1 = f f5

1 = f−1
1 and [f2, f5] = 1,

we compute [b, f2] = f−1
1 , hence bf2 = bf−1

1 . Now [b, f5] = [f5, f−1
4 ] = [f4, f5] = f3z,

thus bf5 = b−1. By b = f4f−1
5 , we hold bX = f5af4f3f1z−1. Using [f5, a] = zf1f−1

3 ,
[f3, f4] = 1 and [f1, f4] = z2, we get bX = af5f4z2 = ab−1z2, proving the lemma. ✷

Lemma 5.1.3 Set P1 :=< S, ρn > and U :=< F, f2, f4 >. Then P1 � Z
3
4S4, F ; P1

and U = O2(P1).

Proof. Using our relations, we hold aρn = a−1b−1z and bρn = az2. Since [ρn, z] = 1,
we have F ; P1.

We show | U |= 28 and U ; P1. Using the relations of Chapter 2, we get [f2, f4] =
f−1
1 ∈ F and (f2f4)2 = [f2, f4]. In particular we hold o(f2f4) = 8. Furthermore
(f2f4)f2 = f4f2 = f−1

4 f−1
2 , hence < f2, f4 >� Q16. Since F is abelian and of exponent

four, |< f2, f4 > ∩F |= 4 and | U |= 28. In particular we have F ; U and U/F is
elementary abelian of order four.

We show U ; P1. Our relations prove the following: fρn
2 = f5 = b−1f4, fρn

4 =
b−1azf4f2. This shows that < f2, f4, ρn > F/F � A4. Moreover Y ∈ S and ρnρYn =
z2a−1b and the lemma is proved. ✷

Lemma 5.1.4 Set g := (ZX)2, x := (b2)g
−1

, P2 :=< S, x > and W :=< F, X, Y >.
Then (z2)x = z2a2, (a2z2)x = z2, P2 � Z

3
4S4, F ; P2 and W = O2(P2).

Proof. The action of x on < z2, a2 > is verified using the matrices of the previous
chapter. Since o(XY ) = 8, we have < X, Y >� D16. Moreover f1 = (XY )2 and as
above we hold < X, Y > ∩F =< f1 >, so | W |= 28 and W/F is again elementary
abelian of order four.

Using the relations of Chapter 2 and the matrices, we get Xx = Xb2a−1, Y x =
XY a2b−1, zx = zb2a−1, bx = z2ab and, by construction, [a, x] = 1. Thus we have
W ; P2.

We get o(xf2) = 12. Set y := (xf2)4 �∈ S. Then one verifies yyx = z2a2 ∈ F
(x �∈ W ), proving the lemma. ✷

Corollary 5.1.5 We have P1 ∩ P2 = S, S � Z
3
4D8. Moreover U and W are the

preimages of the elementary abelian groups of order four in S/F .

✷

Lemma 5.1.6 L :=< P1, P2 >� Z
3
4L3(2).

Proof. By the previous lemmas it remains to show that the Weyl relation holds in
L. Clearly, Y ρn �∈ P2, x �∈ P1 and we verify, using the matrices, that o(xY ρn) = 12,
(xY ρn)3 = za−1b−1. ✷
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5.2 Construction of the maximal parabolic groups of the
Ivanov-Shpectorov geometry

In this section we construct the maximal parabolic subgroups Ḡ1 � J1, Ḡ2 � M11

and Ḡ5 � (Z4 ∗ Q8 ∗ Q8) : A5. The group L constructed above contains a subgroup
N � Z

3
2 : Z7 : Z3. We construct a group H � Z2×A5 using P̄1 such that < N, H >� J1.

By the previous section, Ω1(F ) ≤ O2(P̄1)∩O2(P̄2). Therefore Ω1(F ) is not contained
in any subgroup of P̄i of shape Z2 ×A5. Set α := ρX1 then α ∈ P̄2 − P̄1 and Ḡ5 := P̄1

α.
Then Ω1(F ) ∩ O2(Ḡ5) =< z2 >.

Lemma 5.2.1 Set i := (f2f5)X . Moreover set A := ã, B := z2iρn and An := z2iρ1 .
Then U :=< A, An, B >� Z2 × A5, U ′ =< z2A, z2An, z2B > and U ≤ P̄1.

Proof. Obviously, we have U ≤ P̄1. Since [f2, f5] = 1, we have i2 = 1. Using
the relations obtained in Chapter 2, we compute i = af2f3f5 �∈ E1. Furthermore
A2 = (af2f5)2 = z2f2f3f5f3f2f5 = (f2f5)2 = 1 and A2

n = 1. Using the matrices, we get
[A, B] = 1, o(AAn) = 5, o(BAn) = 3 and o(z2AAnB) = 5, hence U � Z2 × A5 as in
Chapter 3. ✷

Lemma 5.2.2 < z2, A, B >α= Ω1(F ).

Proof. Using the matrices, we verify the following identities: Aα = b2 and Bα = a2b2.
Since [z, α] = 1, the assertion follows. ✷

We set Ā := Aα, B̄ := Bα, Ān := Aα
n, Ḡ15 := Uα.

Lemma 5.2.3 Let y := (xf2)4. Then N1 :=< Ω1(F ), ρn, y >� Z
3
2 : (Z7 : Z3).

Proof. As in the proof of Lemma 5.1.4, we have o(y) = 3. Then the following holds:
s := ρny is of order seven, [ρn, y] = s−1 and yρn = s2, proving the lemma. ✷

We identify Ā with (12)(34) and B̄ with (13)(24) in A5. Then we can identify Ān

with (15)(24). Set d := B̄Ān, then we identify d with (135). With this identification,
we have d̄ := d(ĀĀn)B̄

= (234). Therefore K :=< Ā, B̄, d̄ >� Z2 ×A4. Since ρn, d̄ ∈ P1,
we have ρn ∼P1 d̄. Set δ := Xf2ab−1. Then we verify ρδn = d̄, hence we set N := N δ

1 .
This implies Ḡ15 ∩ N = K. We prove the following lemma:

Lemma 5.2.4 Ḡ1 :=< N, Ḡ15 >� J1.

Proof. We show Ḡ1 � J1 using the generators and relations of the Ivanov geometry
as given in Chapter 3. Set s̄ := sα. Then we have (z2)s̄ = z2ĀB̄, (z2)s̄

−1
= z2B̄ ∈ Ḡ15

′

and B̄ s̄−1
= z2Ā. Moreover we find o(z2ĀB̄Ān) = 5. We set Ã := z2ĀB̄, B̃ := B̄ and

Ãn := Ān. Then Ḡ15 =< Ã, B̃, Ãn > and (Ã, B̃, Ãn) satisfies all the required relations.
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We set t̄ := B̃Ãn. Since (z2)s̄
−1

= z2B̃, z2 inverts t̄s̄ and t̄Ãs̄. Using the matrices, we
find o([Ãn, t̄s̄]) = 5. Thus we set t̃ := t̄Ãs̄ and compute [Ãn, t̃] = 1. Moreover [Ã, t̃] = 1
by construction, o(B̃t̃) = 5 and z2 = B̃t̃[B̃, t̃]2 finishing the proof. ✷.

Let P be a maximal parabolic subgroup of L3(4), j ∈ P − O2(P ) an involution.
Then CP (j) � Z

4
2 and CP (j) ∩ O2(P ) � Z

2
2. In the extension Z4L3(4) the elements j

and ij are conjugate, where i denotes the central involution. Thus the centralizer of j
in Z4P is of order 32. This group has the structure Z2 × (Z4 ∗ D8).

We compute C := CḠ5
(Ã). Clearly, z ∈ C, Ω1(F ) ≤ C and < z,Ω1(F ) >� Z4×Z

2
2.

Furthermore we find [Ã, fα
3 ] = 1, thus C =< z,Ω1(F ), fα

3 > and D8 �< B̃, fα
3 > ;C.

In order to find the remaining generator ṽ to construct Ḡ2 =< Ãn, B̃, t̃, ṽ >� M11

(generators as in Chapter 3), we need to compute C<B̃,fα
3 >(t̃) since the relations [Ã, ṽ] =

[t̃, ṽ] = 1 have to hold. Moreover < B̃, fα
3 >=< B̃, ṽ > must be fulfilled.

Lemma 5.2.5 Set ṽ := B̃fα
3 . Then Ḡ2 :=< Ãn, B̃, t̃, ṽ >� M11.

Proof. The involutions in < B̃, fα
3 > are the following: z2 (the central involution),

B̃, B̃fα
3 , B̃fα

3 and B̃fα
3 fα

3 . Using the matrices, we get [t̃, x] = 1 only for x = B̃fα
3 .

Therefore ṽ ∈ {B̃fα
3 , ÃB̃fα

3 }. Then we compute o(ÃnÃB̃fα
3 ) = 6 and o(ÃnB̃fα

3 ) = 3.
With respect to the relations as given in Chapter 3, we set ṽ := B̃fα

3 and the lemma is
proved. ✷

Corollary 5.2.6 The groups Ḡ1, Ḡ2 and Ḡ5 are the end-parabolic groups of the Ivanov-
Shpectorov geometry.

✷

Remark. The amalgam (G4, L, Ḡ1) has been used by Lempken to construct O′N
[20].



Appendix A

The transformation matrix T

We give the matrix T which transforms the generator z in its Jordan form J = T zT−1.
Since T ∈ GL154(3), we display T only as a Magma input.

T:=GL(154,3)![ 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2,

0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1,

1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1,

1, 1, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 2, 0, 0,

0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 0, 0, 0,

2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2,

2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1,

1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0,

0, 1, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0,

0, 1, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 1, 1, 2, 1,

1, 1, 1, 1, 2, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 2,

0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 2,

0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1,

2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 2, 0, 0, 0, 0, 1,

2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0,

1, 0, 0, 0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1,

0, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2,

2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0,

0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2,

1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2,

2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0,

0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 0, 2, 0, 1, 0, 0,

0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0,

0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0,

62



The transformation matrix T 63

0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0,

2, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0,

0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2,

2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0,

0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,

0, 2, 0, 1, 0, 0, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0,

0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 2, 0, 1, 0, 0,

0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2,

2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0,

1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0,

1, 0, 0, 2, 0, 0, 1, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0,

0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 2, 1, 2,

2, 2, 2, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0,

1, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 1, 0,

0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1,

0, 0, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0,

0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0,

0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1,

1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0,

0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0,

0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 1,

2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0,

0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2,

1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0,

0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1,

2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0,

2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2,

0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0,

0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1,

1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0,

1, 1, 0, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 0, 0, 1, 1,

1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1,

0, 0, 1, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0,

0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0,

0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 2, 2, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 2, 2, 0, 0, 0,

2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1,

0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1,
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0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0,

1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 1,

0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1,

1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0,

1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 2, 0, 0, 2, 1, 0, 1, 0, 0,

1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 2, 2, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2,

2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1,

1, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0,

0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0,

0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0,

1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0,

2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1,

2, 1, 1, 1, 1, 1, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2,

0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0,

0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2,

2, 2, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0,

1, 0, 2, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0,

1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0,

2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 1,

0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0,

0, 2, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0,

0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1,

1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 0, 0, 0, 1, 0, 0, 0, 0,

0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1,

0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1,

2, 0, 0, 0, 0, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 0,

0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 2, 2, 2, 1, 2, 2, 2, 2, 2,

1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 0,

0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0, 1, 0, 0,

0, 2, 0, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0,

1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0,

0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 1, 1, 1, 1, 1,

2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1,

0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2,

1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2,

0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2,

1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 2,

2, 2, 1, 2, 2, 2, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0,
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0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0,

1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,

0, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0,

0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0,

1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0,

0, 0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0,

0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,

0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0,

1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0,

1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 1,

0, 1, 0, 0, 1, 2, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 0,

0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1,

1, 0, 1, 0, 0, 1, 2, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0,

0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0,

0, 2, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2,

0, 0, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1,

0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 1, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0,

0, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 2, 0, 0, 1,

1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 2, 1, 1,

1, 1, 1, 2, 1, 1, 1, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1,

0, 1, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 2, 0, 0, 0, 0,

0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1,

0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 1, 1, 2, 1, 1, 1,

1, 1, 2, 1, 1, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 2, 1, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 2, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 1, 2, 0, 0,

0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 2, 1, 1, 1, 1, 1, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0,

0, 2, 0, 1, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 2, 0, 2, 0, 0, 0, 1, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0,

0, 2, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 2, 1, 0,

0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,

0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0,

1, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2,

0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0,

1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 2, 1, 2,

2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
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0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0,

0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 1, 2, 0, 0, 0, 0, 2, 1,

0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0,

0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 0, 0,

2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 0,

1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 1, 1, 2, 1, 1, 1, 2, 2, 1, 2, 2, 2, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0, 0, 1,

2, 2, 1, 0, 0, 2, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0,

0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1,

1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 2, 0, 0, 1,

0, 0, 1, 0, 0, 2, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 1, 0, 1,

1, 2, 0, 2, 0, 2, 2, 1, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1,

2, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 2, 1, 2, 2, 2, 2, 2, 2, 2, 1, 2, 2, 1, 1, 1,

2, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 2, 0,

0, 1, 0, 0, 1, 0, 0, 2, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 1, 1,

1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 0, 1, 0, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 0, 0, 1, 2, 0, 0, 0, 0,

2, 1, 0, 0, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0,

0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0,

2, 0, 1, 0, 0, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 2, 2,

2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 2, 0, 0, 0, 0, 0,

1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 0, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 2, 0, 0, 0, 1, 0,

1, 0, 0, 0, 2, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 0, 1,

2, 2, 0, 2, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 2, 1, 2, 2, 0, 2, 0, 2, 1, 1, 0, 1, 0,

0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 2, 0, 1, 0, 0,

0, 1, 0, 2, 0, 1, 1, 1, 2, 1, 1, 2, 2, 2, 1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0,

2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0,

0, 1, 0, 2, 0, 0, 0, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0,

1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
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0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0,

0, 0, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0,

0, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 0, 1, 2, 1, 0,

0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2,

0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 2, 2, 1, 0,

0, 2, 1, 1, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0,

0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1,

1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0,

0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 0,

0, 0, 1, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 0, 1, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 2,

0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 0, 1, 0,

0, 0, 2, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

2, 1, 2, 2, 2, 2, 2, 2, 2, 1, 2, 0, 1, 2, 1, 2, 1, 0, 2, 1, 1, 2, 2, 1, 1, 0, 0, 0, 2, 1, 2, 1, 0, 0, 1, 2, 1, 2, 2, 1, 1, 2, 2,

0, 2, 1, 2, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 1, 0, 0, 2, 1, 2, 1, 1, 2, 1, 0, 2, 1, 2, 1, 1, 2, 2, 0, 1, 2, 2, 1, 1, 0, 2, 1, 2, 0,

1, 2, 0, 0, 2, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 1, 2, 1, 2, 0, 1, 2, 1, 2, 2, 1, 1, 0, 0, 0, 2, 1, 2, 1, 0, 0, 1,

2, 1, 2, 2, 1, 1, 2, 2, 0, 2, 1, 2, 0, 1, 2, 0, 0, 0, 0, 0, 0, 1, 2, 1, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 0, 1, 2, 2, 1, 1, 0, 1, 2, 1, 0, 2, 1, 2, 1,

2, 0, 1, 2, 0, 0, 1, 2, 1, 2, 1, 2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 2, 2, 0, 0, 0, 2, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 2, 0, 0, 1, 2, 2, 1, 1, 0, 2,

1, 2, 0, 1, 2, 0, 0, 1, 2, 1, 2, 1, 2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 2, 2, 0, 0, 0, 2, 1, 2, 1, 1, 2, 1, 0, 2, 1, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 1, 0, 0, 0,

0, 0, 2, 1, 2, 1, 2, 1, 2, 0, 1, 2, 0, 0, 2, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 2, 1, 2, 1, 0, 2, 1, 2, 1, 1, 2, 2, 0, 1,

2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2,

1, 0, 0, 1, 0, 0, 0, 2, 1, 2, 0, 1, 2, 2, 1, 1, 2, 2, 0, 2, 1, 2, 0, 1, 2, 0, 0, 0, 0, 0, 0, 1, 2, 1, 0, 2, 1, 1, 2, 2, 1, 1, 0,

0, 0, 2, 1, 2, 1, 0, 0, 1, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
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0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 2, 1, 0, 1, 0, 0, 0, 0, 0, 0, 2, 1, 2, 1, 0, 0, 2, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 2, 1, 2, 1, 0, 2,

1, 2, 1, 1, 2, 2, 0, 1, 2, 2, 1, 1, 0, 2, 1, 2, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 1, 0, 0, 0, 0, 2, 1, 2, 0, 1, 2, 2, 1, 2, 0, 1, 2, 0, 0, 0, 0, 0, 0, 1, 2, 1, 0,

2, 1, 1, 2, 2, 1, 1, 0, 0, 0, 2, 1, 2, 1, 0, 0, 1, 2, 1, 2, 2, 1, 1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 2, 0, 0, 1,

2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1,

1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2,

1, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

2, 0, 0, 1, 2, 2, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 2,

1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 1, 1, 2, 0, 0, 1, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0,

2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1,

0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2,

0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0,

0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 1, 0, 0,

0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0, 2, 1,

0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0,



The transformation matrix T 69

2, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 1, 0, 2, 0, 0, 0, 2, 0, 1,

0, 0, 0, 0, 2, 0, 1, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 1, 2, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 1,

0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 0, 0,

2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0, 0, 1, 2, 2, 1,

0, 0, 2, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 2, 1, 1, 2, 2, 2, 1, 2, 2, 0, 0, 1, 0, 0, 0, 0,

0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 0, 1, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 0, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 1, 2,

0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 1, 2 ];



Appendix B

The 44-dimensional matrices

We present the reduced matrices on V154(z2, 1). These are the upper left 44 × 44-
submatrices of T MT−1, M ∈ {X, Y, ρ}.
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The 44-dimensional matrices 71

X44 =




2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 2 0 2 0 2 1 2 2 1 0 1 0 0 2 2 2 1 0 2 1 2 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 2 0 2 1 2 2 1 2 1 0 1 2 2 2 1 2 1 0 1 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 1 0 0 0 0 0 1 0 2 0 1 0 0 0 0 1 1 1 1 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 1 0 0 0 2 1 0 0 0 0 1 0 0 0 0 1 1 1 1 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 1 0 0 2 1 1 2 1 2 0 2 1 1 1 2 0 1 2 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 1 1 0 0 2 1 1 2 1 2 0 2 1 1 1 1 0 0 1 0 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 2 0 0 0 0 2 1 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 2 1 2 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






The 44-dimensional matrices 72

Y44 =




1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 2 0 2 1 2 2 1 2 1 0 1 2 2 2 1 2 1 0 1 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 2 2 1 2 1 1 2 1 1 2 2 1 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 2 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 2 0 0 0 0 0 0 0 2 0 0 0 1 1 2 1 1 1 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 2 0 2 0 1 0 2 2 0 2 0 1 1 2 0 2 0 1 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 2 1 2 1 1 0 0 0 1 1 0 0 2 0 1 1 0 2 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 2 1 2 2 2 0 2 2 2 0 0 1 0 0 2 0 0 1 1 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 1 2 1 1 1 0 1 1 1 0 0 2 0 1 1 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 1 1 1 0 1 1 1 0 0 0 0 1 1 0 0 2 2 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 0 1 1 2 0 1 2 0 1 0 0 1 0 2 1 1 0 1 1 2 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 2 0 0 1 2 2 1 2 1 0 1 2 2 2 1 0 2 1 2 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 2 2 0 0 1 2 2 1 2 1 0 1 2 2 2 2 0 0 2 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 0 0 1 2 2 1 2 2 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 1 2 1 1 1 0 2 2 2 2 0 2 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 1 1 1 2 2 2 2 1 2 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 2 0 0 1 2 2 1 1 1 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2






The 44-dimensional matrices 73

ρ44 =




1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 2 2 0 0 1 2 2 1 2 1 0 1 2 2 2 2 0 0 2 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 1 0 0 2 1 1 2 1 2 0 2 1 1 1 2 0 1 2 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0 0 0 0 1 2 2 1 1 2 1 1 1 1 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 2 0 0 0 1 2 0 0 0 0 2 0 0 0 0 2 2 2 2 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 1 2 0 1 2 1 0 0 2 2 2 2 0 1 1 2 0 0 2 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 1 0 1 0 1 2 2 0 0 2 1 1 0 0 2 2 1 2 2 2 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 0 1 0 1 2 1 1 2 0 2 0 0 1 1 1 2 0 1 2 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 2 0 2 1 2 2 1 2 1 0 1 2 2 2 1 0 2 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 1 2 1 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 1 0 0 2 1 2 1 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 1 0 0 0 1 2 2 1 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2 0 0 2 1 1 2 1 1 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






Appendix C

The 44-dimensional matrices
obtained by the Meataxe

We present the 44-dimensional matrices XM , YM , ρM and aM obtained by using
the Meataxe program in Magma [2]. We give also a matrix t44, obtained using
the Magma function IsIsomorphic for modules such that t44MM t−1

44 = M44 where
MM ∈ {XM , YM , ρM} and M44 is the corresponding matrix in {X44, Y44, ρ44}.
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The Meataxe matrices 75

XM =




0 0 1 0 1 1 2 2 2 0 0 2 1 1 2 0 2 0 0 2 0 0 0 2 0 1 1 1 0 1 2 2 1 2 1 2 2 2 0 0 2 1 2 1
1 2 2 1 2 0 0 0 0 1 0 0 1 1 0 0 2 0 2 1 0 1 2 1 2 2 1 0 0 0 1 0 2 0 2 2 0 0 1 1 1 1 2 2
1 2 2 1 0 0 1 1 0 0 1 0 1 0 0 2 0 2 0 2 2 0 2 1 2 0 0 0 0 2 1 1 2 2 0 1 2 0 0 0 0 0 2 2
0 0 1 0 1 1 0 1 1 2 2 2 2 1 1 0 1 2 1 2 0 0 1 1 2 0 0 0 0 1 2 2 0 0 0 0 0 2 0 2 1 1 0 1
2 1 0 1 1 1 0 1 1 1 2 2 0 0 1 0 1 1 2 2 2 2 2 2 1 1 2 1 0 2 2 1 0 2 2 1 1 1 2 2 1 1 0 2
1 1 2 0 2 1 0 2 0 1 1 2 0 2 0 2 1 1 2 2 2 1 2 1 0 2 2 1 0 2 1 1 0 0 2 0 0 1 1 2 1 1 0 0
1 0 2 1 0 1 2 1 0 0 2 1 1 2 1 0 1 2 1 2 2 1 0 2 1 2 2 2 0 2 2 1 0 2 1 0 2 1 2 0 2 1 1 2
0 0 0 2 2 1 2 1 1 1 0 1 1 1 1 1 1 2 0 1 2 1 1 2 0 0 0 1 0 1 0 2 1 0 1 2 0 1 1 1 0 1 0 2
1 1 1 1 0 0 0 2 2 2 2 2 2 2 1 1 1 1 1 0 0 2 1 1 0 1 0 2 0 2 0 1 0 0 1 1 1 1 1 0 1 1 1 0
1 2 2 0 0 1 1 0 2 2 1 1 0 2 2 2 2 2 0 0 0 1 2 0 0 1 2 1 0 1 0 2 0 2 0 2 2 1 2 0 0 0 1 1
1 2 2 1 0 2 1 0 1 0 1 0 0 0 0 2 1 0 2 1 0 1 1 1 2 2 1 1 0 1 2 2 2 0 0 0 2 0 0 0 0 1 0 1
0 2 1 2 1 1 1 2 1 2 0 1 2 2 0 1 0 1 2 1 2 1 1 1 2 0 0 2 0 1 0 2 2 0 2 0 0 2 2 2 2 2 2 0
0 0 0 0 0 1 0 1 1 0 2 2 0 2 0 2 0 2 0 2 2 2 0 2 1 1 1 0 0 1 2 2 0 0 1 2 0 2 0 0 0 2 1 2
0 0 2 0 0 1 2 1 1 1 2 0 1 1 0 2 0 1 2 1 0 0 2 2 1 0 0 2 0 2 0 1 0 0 1 2 1 1 0 1 1 2 1 0
0 1 2 1 2 0 1 2 1 0 2 2 0 2 0 1 1 2 2 0 1 1 1 0 0 2 2 2 0 0 0 0 1 0 1 2 1 1 1 2 0 1 1 1
0 0 0 0 1 1 2 0 0 2 1 1 0 1 2 2 2 2 2 2 0 2 2 1 2 2 0 0 0 2 2 1 2 1 0 2 1 2 1 2 0 2 0 2
2 1 0 2 2 1 1 0 0 0 1 2 2 2 1 1 0 2 0 0 2 0 2 0 1 1 0 0 0 2 2 1 1 1 1 1 1 0 0 1 2 0 2 0
2 2 1 0 2 0 1 2 0 1 2 1 0 0 0 1 1 0 1 0 2 1 0 0 0 1 0 2 0 0 1 0 1 0 1 0 2 1 1 1 1 0 1 2
0 0 2 1 0 0 1 1 0 0 1 0 2 1 0 2 1 1 0 0 1 1 0 2 0 2 0 2 0 2 0 1 1 1 2 0 2 1 0 1 0 1 2 2
1 2 1 1 2 2 2 0 0 1 2 1 2 2 1 2 2 0 1 1 2 1 0 0 2 0 2 2 0 1 2 2 1 2 0 2 1 0 2 1 0 2 2 0
2 2 0 1 0 1 1 0 2 0 1 1 1 2 0 1 1 0 1 2 2 1 2 0 1 0 2 2 0 0 2 0 0 0 1 2 2 2 2 2 2 2 2 0
0 2 1 0 2 0 2 2 1 0 2 1 0 2 0 0 2 2 1 0 0 0 0 1 1 2 0 2 0 0 0 0 2 0 0 2 1 0 2 0 1 1 2 0
0 1 2 1 0 0 1 2 0 0 2 1 1 0 2 0 2 2 2 2 0 1 1 0 1 0 0 0 0 0 1 0 0 2 1 1 1 2 0 2 1 0 2 1
2 0 1 2 0 1 0 1 2 2 2 0 2 2 0 0 0 2 0 2 2 0 2 0 0 1 2 2 0 0 1 0 0 0 2 2 1 1 2 1 1 1 0 0
0 0 0 1 2 1 2 0 0 1 1 1 2 0 1 1 0 0 0 1 1 0 0 0 2 2 1 0 0 2 1 1 0 1 2 0 2 2 0 0 1 1 0 0
2 2 2 0 1 1 0 2 0 1 0 2 1 2 1 2 1 0 1 2 0 1 1 1 2 2 2 1 0 2 1 1 2 1 2 2 2 0 1 2 0 1 2 1
0 1 1 1 2 1 1 0 0 0 1 2 2 0 2 0 0 1 2 0 0 2 0 2 2 0 0 2 0 2 0 1 2 0 0 0 2 1 2 1 0 0 2 0
1 0 2 2 2 0 2 0 2 0 0 0 0 0 0 0 2 0 0 1 0 1 1 0 2 2 1 0 0 2 2 1 2 1 2 2 1 2 2 0 2 2 2 0
1 2 1 0 0 0 1 2 0 2 2 1 0 2 1 0 1 2 2 2 2 1 0 1 1 0 1 0 2 2 0 1 1 0 1 2 0 0 1 2 0 2 0 2
0 2 0 0 0 1 2 2 2 0 0 2 1 0 0 0 2 0 1 2 1 2 2 1 0 1 2 1 0 0 0 2 1 0 0 1 0 1 0 0 1 2 2 2
1 1 1 0 1 2 2 2 0 2 1 0 2 2 2 2 2 0 0 1 1 0 1 1 0 1 2 1 0 0 0 0 2 0 2 2 2 0 0 2 2 2 2 1
2 1 2 1 2 1 0 0 0 2 1 0 1 2 0 1 2 0 2 2 0 1 2 0 0 2 0 0 0 2 0 0 1 0 1 0 2 2 0 1 0 2 2 1
0 1 0 1 1 2 0 2 1 2 1 0 2 0 0 1 1 1 2 0 0 1 1 2 0 0 0 0 0 0 2 0 0 2 1 2 0 0 1 2 1 1 2 1
2 2 0 2 2 2 1 0 1 2 2 0 2 0 2 0 0 0 0 1 0 1 0 2 0 2 0 1 0 2 2 1 2 0 2 0 0 0 1 0 0 1 0 0
2 1 0 0 1 1 1 0 1 2 1 0 0 0 2 2 1 1 1 1 2 1 2 1 0 0 1 0 0 2 1 1 0 2 2 1 1 2 1 1 1 1 0 1
1 2 0 0 1 1 2 1 0 2 2 2 2 0 1 2 0 0 2 0 1 0 1 1 1 0 0 1 0 2 0 1 0 0 1 2 0 1 2 0 1 2 0 1
0 2 0 0 0 1 2 1 0 0 2 2 0 2 2 0 1 1 0 2 0 1 1 2 1 2 2 0 0 2 2 1 2 2 2 0 2 2 0 0 2 2 1 2
2 1 0 0 2 2 2 1 0 0 0 2 0 2 0 2 2 1 0 2 2 1 2 1 2 1 2 1 0 0 1 0 2 0 1 0 2 1 1 1 1 0 0 1
0 1 0 2 0 1 0 2 1 1 0 0 2 0 2 0 2 2 0 1 1 1 2 0 2 0 2 0 0 2 2 1 1 0 1 1 1 1 0 0 1 1 2 0
1 1 2 2 1 0 1 1 1 2 1 1 2 1 2 1 1 1 0 0 1 0 2 0 0 0 1 2 0 1 2 2 1 1 1 0 0 0 0 2 1 2 1 0
0 1 0 0 1 1 2 1 2 0 2 1 2 0 2 2 0 2 0 0 0 0 2 2 2 2 0 2 0 2 2 1 0 1 2 0 1 0 2 1 2 2 2 0
1 0 1 2 2 2 2 2 0 1 1 0 1 1 0 0 0 1 1 1 2 1 2 0 2 2 2 1 0 2 0 1 1 1 0 1 2 1 0 0 2 1 0 2
1 0 1 0 1 1 1 1 2 0 2 2 1 1 1 0 2 0 1 0 1 0 1 1 2 2 2 0 0 0 2 0 2 2 0 0 0 1 0 0 1 0 1 0
1 0 0 1 1 0 1 2 0 1 2 1 1 1 0 0 0 2 1 2 2 0 1 1 1 2 0 1 0 0 1 0 1 2 1 2 1 2 1 2 1 0 0 1






The Meataxe matrices 76

YM =




0 2 0 1 0 2 0 1 0 1 1 1 0 0 1 1 0 1 0 2 0 0 1 1 2 0 0 2 2 2 1 1 0 2 1 1 2 0 0 1 1 0 0 2
1 0 2 0 2 0 1 2 0 2 1 1 0 2 0 0 0 0 2 0 1 1 0 0 2 2 1 1 1 1 2 2 1 0 2 0 0 1 1 0 2 0 0 0
0 0 2 0 0 2 2 1 2 0 2 0 0 2 2 0 0 1 1 2 2 0 2 0 2 1 0 1 0 2 1 2 2 2 2 1 1 2 1 2 2 1 0 0
2 0 0 1 2 1 2 1 0 2 2 0 1 1 1 2 0 1 2 2 0 1 2 1 1 2 0 1 1 1 0 2 1 0 0 0 1 1 1 1 0 0 0 2
2 2 2 1 0 2 1 2 2 1 2 2 1 0 1 0 2 0 1 0 1 1 0 2 2 0 2 0 2 1 1 1 2 1 1 2 0 2 2 0 2 2 1 0
2 0 1 2 2 2 0 2 1 2 1 2 0 1 2 1 1 2 0 1 0 0 2 0 0 1 0 1 1 1 0 2 2 0 0 1 2 0 2 0 2 2 1 1
2 0 2 2 0 0 0 2 1 0 2 0 1 2 2 2 0 0 1 1 1 2 0 0 1 2 2 2 1 1 2 0 1 0 0 0 1 1 2 1 0 0 1 0
1 1 1 1 1 1 2 0 0 1 2 0 0 2 0 0 2 2 2 2 1 1 1 1 0 0 2 2 0 2 0 1 0 0 2 0 1 0 0 0 0 1 2 1
2 2 2 1 2 0 1 0 1 0 2 2 1 2 0 2 0 2 1 2 0 0 0 1 2 2 1 2 1 2 2 0 1 0 1 2 1 0 0 1 1 2 2 2
0 1 2 2 2 1 1 1 0 1 2 1 2 0 0 2 0 0 1 0 2 1 0 2 1 1 2 0 2 2 1 2 0 2 2 0 2 2 1 0 2 1 2 2
1 0 1 2 1 2 0 0 2 0 0 1 0 2 0 1 2 2 2 0 1 2 0 2 2 1 0 2 1 2 2 2 0 0 0 0 1 1 1 2 1 0 0 0
0 1 0 2 1 1 0 1 0 2 1 0 2 0 1 1 2 0 1 1 2 2 0 2 2 1 2 0 1 2 1 0 0 1 2 2 1 2 1 2 1 2 2 1
2 0 0 1 2 2 2 2 1 1 0 0 2 2 1 0 0 0 2 2 2 2 2 0 0 0 1 2 1 2 0 0 0 0 1 0 1 1 2 1 1 1 1 2
2 1 2 2 1 1 1 2 2 1 1 2 0 0 1 1 2 1 0 1 1 0 0 1 0 0 2 0 2 2 0 0 1 2 1 1 2 0 1 0 2 2 2 2
2 0 2 1 1 2 1 0 0 1 1 1 1 2 2 0 0 2 2 2 0 1 0 1 0 1 1 1 0 2 0 2 1 2 2 1 2 2 1 2 1 2 1 1
2 2 2 0 1 2 2 2 0 1 0 0 2 2 1 1 2 1 2 1 0 0 0 1 2 0 0 1 2 2 0 1 0 2 1 0 0 2 0 1 0 1 1 2
1 1 0 0 0 2 0 2 1 1 0 1 2 1 0 0 2 2 0 0 1 1 2 2 1 2 0 2 2 0 2 1 0 0 1 1 1 1 1 0 1 2 0 0
1 1 1 2 0 2 1 1 2 0 2 0 0 0 2 0 2 1 0 1 2 1 1 0 1 1 1 1 0 1 0 1 2 1 2 1 0 1 1 2 2 1 0 2
2 1 0 2 0 2 2 1 2 2 1 1 1 2 2 1 1 1 0 1 0 1 0 0 1 0 2 1 2 1 1 2 2 1 1 1 1 1 1 1 2 2 0 1
0 2 0 1 0 1 0 2 1 1 0 0 1 2 1 2 1 1 0 0 1 2 0 2 1 1 1 2 0 0 2 1 1 1 2 1 0 0 2 1 2 0 0 2
0 0 2 2 1 1 0 1 0 2 1 2 0 0 0 1 2 2 1 1 0 0 2 0 2 1 0 0 0 2 1 2 1 0 1 2 0 0 2 0 2 0 1 1
0 1 2 0 1 1 2 2 2 2 2 2 0 0 0 0 0 0 1 0 2 0 0 1 0 2 1 0 0 0 2 0 0 2 0 2 0 1 1 0 1 2 0 2
1 2 1 2 2 1 0 0 0 2 1 2 2 0 1 2 1 2 2 1 2 0 0 2 2 0 1 0 1 0 0 2 1 0 1 2 1 2 0 1 0 0 2 1
1 1 2 1 0 2 2 2 2 0 2 1 1 2 0 1 2 1 2 0 0 1 2 2 0 0 2 2 0 1 2 1 1 1 0 2 0 1 0 1 2 2 2 0
1 0 2 1 2 1 1 1 2 1 2 2 2 2 2 1 1 2 0 0 2 2 0 0 0 0 2 2 0 0 1 2 0 1 1 1 0 0 0 0 2 1 2 1
2 2 1 1 2 0 2 0 2 1 0 0 1 1 2 2 0 2 2 0 1 1 2 2 2 2 2 0 1 0 1 1 0 1 0 0 1 1 1 1 2 1 1 2
2 0 0 1 1 1 2 1 2 1 1 2 1 0 2 0 0 2 2 0 0 2 1 0 1 1 0 0 0 0 1 2 0 1 1 1 2 2 0 1 2 2 2 0
1 2 1 1 2 1 2 2 0 0 1 2 2 2 2 2 2 0 1 0 2 0 1 1 0 2 2 1 2 2 0 0 2 2 2 2 2 0 1 0 0 0 1 0
0 2 2 0 2 2 1 2 1 2 0 2 2 2 2 0 1 2 2 2 0 2 0 2 0 1 2 0 2 1 1 0 1 1 1 0 0 1 2 0 0 2 0 1
0 0 1 0 2 0 1 2 1 0 1 1 1 0 0 1 0 2 2 1 0 2 2 2 2 1 0 2 1 2 0 2 1 2 0 0 0 1 0 0 0 1 1 0
1 0 2 2 1 2 2 2 1 0 2 1 0 1 2 0 1 1 2 0 2 0 0 2 0 2 0 2 0 0 0 2 1 1 0 0 1 0 1 1 2 1 0 0
2 2 1 2 1 1 2 1 1 2 0 1 0 0 0 2 2 0 0 0 2 0 2 2 1 0 1 2 2 1 2 0 1 1 2 0 2 0 2 2 1 2 2 2
1 1 0 0 0 0 1 2 1 0 2 1 1 1 0 2 2 2 0 0 2 1 1 1 0 2 0 2 0 2 1 0 2 2 1 2 2 1 1 2 1 0 0 1
1 0 0 2 0 1 1 1 0 1 1 1 1 2 2 0 1 0 2 1 1 2 0 2 2 2 0 2 0 2 1 2 1 1 1 1 1 2 1 0 1 0 2 0
1 1 0 1 2 1 0 2 1 1 1 2 0 2 1 2 0 0 1 0 1 0 1 0 1 0 0 0 2 1 2 0 0 2 0 1 1 2 1 0 0 2 2 2
0 1 0 2 0 2 1 2 1 2 1 2 1 0 2 0 1 0 0 1 1 1 0 1 2 2 0 1 0 2 2 0 2 1 0 0 0 2 2 1 2 2 2 2
1 2 0 1 1 0 1 2 2 2 0 1 2 2 2 0 0 1 1 0 2 1 2 2 1 0 2 0 1 2 2 2 0 0 0 1 1 0 1 2 1 1 1 0
0 0 1 1 2 2 2 0 0 1 1 0 2 0 1 2 1 1 1 2 0 1 2 2 0 2 1 2 2 1 0 1 0 0 0 1 0 1 2 0 1 0 1 0
1 2 1 0 0 2 0 2 0 0 0 0 1 2 2 2 1 0 1 0 0 1 1 2 2 1 1 1 2 1 2 0 0 1 0 1 1 2 0 2 2 2 0 0
2 2 0 1 1 2 2 1 1 0 1 1 2 2 1 0 0 2 1 0 1 2 1 2 0 2 0 1 2 2 0 2 2 0 1 1 0 0 2 0 0 2 2 1
0 2 1 0 1 1 1 2 1 0 1 2 0 2 0 1 2 1 2 1 1 2 0 1 1 2 2 1 1 0 1 0 2 0 0 1 0 0 2 1 1 1 1 1
1 0 0 2 2 0 0 1 2 1 0 1 1 0 2 1 2 2 1 2 1 0 1 1 1 2 2 1 0 2 1 1 2 2 0 1 0 2 0 2 1 1 1 1
0 1 1 2 2 1 1 0 0 2 1 2 1 0 0 0 0 1 0 1 2 2 2 2 2 0 2 1 1 1 2 2 0 1 2 1 2 2 0 0 0 0 2 2
0 0 1 2 1 1 2 2 1 1 0 0 0 0 1 2 0 0 0 1 0 0 0 2 2 2 1 0 1 1 1 2 2 0 0 1 1 1 0 2 2 1 1 0






The Meataxe matrices 77

ρM =




1 1 0 2 1 0 2 0 0 1 1 0 0 2 2 1 1 1 0 0 2 2 1 0 1 2 2 0 1 2 1 0 2 2 1 1 2 0 0 1 2 0 1 1
0 0 1 0 0 1 2 2 2 0 0 2 0 1 1 2 1 0 0 1 0 2 0 2 2 1 2 0 2 1 1 1 0 1 0 2 0 0 0 0 2 1 2 1
0 1 2 2 1 1 1 0 1 1 0 0 1 0 1 1 0 2 1 2 2 1 1 0 1 0 2 1 2 1 2 2 1 2 1 1 0 0 2 0 1 2 2 0
0 1 1 0 1 2 0 2 2 2 1 1 1 2 0 0 0 1 0 2 1 2 1 1 2 0 1 1 2 0 2 1 0 1 2 1 0 1 1 2 2 0 0 0
2 1 2 1 0 2 1 0 0 0 0 1 2 0 0 1 2 0 0 2 1 1 0 2 0 0 1 2 0 1 0 1 2 0 0 0 1 0 2 2 1 1 1 2
0 1 2 0 0 0 0 1 0 1 1 2 0 1 2 0 2 0 1 1 2 1 2 2 0 0 2 1 0 1 2 1 0 2 2 1 2 2 0 1 2 2 0 0
1 1 2 0 2 1 0 1 1 2 2 1 2 0 0 1 2 2 1 1 2 2 0 1 0 1 1 0 1 2 1 2 2 1 2 0 2 2 1 2 0 2 2 1
2 0 1 2 0 0 2 1 2 2 0 1 2 0 1 2 1 1 0 1 1 0 1 2 1 0 2 1 2 1 2 0 0 2 0 0 1 0 2 1 1 0 0 2
0 2 1 1 0 0 1 2 1 1 2 1 0 2 2 2 1 0 1 2 0 0 2 2 1 2 0 2 1 2 1 2 0 1 2 2 1 2 0 0 0 2 2 0
2 2 2 2 2 1 1 0 0 2 0 2 0 0 0 0 2 2 0 1 1 1 0 0 1 0 0 2 2 2 1 0 2 2 1 1 2 2 0 0 1 1 2 2
0 1 1 2 2 0 2 2 1 0 0 1 0 1 2 2 2 2 0 2 1 1 1 1 1 0 2 1 1 2 1 0 2 0 1 1 1 0 2 2 1 1 0 0
2 0 2 0 1 1 2 0 1 0 2 0 0 0 0 2 1 1 0 0 0 0 1 0 1 0 0 2 1 1 0 1 1 1 2 1 1 0 2 2 0 0 0 1
1 2 1 0 0 1 0 0 0 2 1 2 1 2 0 0 0 2 2 1 0 1 1 1 2 1 2 0 0 0 2 0 2 2 0 2 2 0 1 1 2 2 1 1
2 0 2 2 0 2 2 1 0 0 1 1 0 2 2 0 0 2 2 0 0 1 2 0 1 1 0 2 1 1 1 2 2 1 0 2 1 2 1 0 1 0 2 0
2 1 1 2 2 1 1 2 1 1 1 2 2 2 0 2 2 2 0 0 1 2 0 0 2 0 2 1 0 0 2 2 0 2 2 1 0 2 2 0 2 2 0 0
1 1 1 1 2 1 2 1 0 1 1 1 0 2 1 2 2 2 0 0 2 0 0 2 0 1 0 1 0 1 1 1 0 1 1 0 1 0 1 1 0 2 1 0
0 0 2 1 0 0 1 1 2 0 1 1 2 0 0 2 1 2 0 2 0 2 2 1 2 1 2 1 0 0 1 0 0 1 0 0 1 2 2 1 0 0 1 2
1 0 1 0 0 0 2 2 0 0 1 0 0 0 2 1 1 1 1 1 2 2 0 1 1 0 0 1 2 2 2 1 1 2 2 2 1 0 2 1 2 2 0 2
0 0 2 2 1 0 1 0 0 2 1 0 1 1 1 0 1 1 0 1 1 0 2 0 0 1 1 1 1 2 0 2 1 2 1 0 2 1 2 1 0 1 0 1
0 0 0 1 1 0 2 2 2 2 2 1 2 2 0 0 2 2 2 0 1 1 1 0 2 2 0 2 2 1 0 1 1 2 0 0 1 1 2 1 2 1 1 2
0 0 0 1 1 1 2 0 1 2 0 1 0 0 0 1 0 2 0 1 0 1 2 0 1 2 2 1 0 2 0 0 0 1 1 2 1 1 1 2 0 0 0 1
1 2 2 1 1 1 1 2 1 1 2 0 2 0 1 0 1 1 2 2 1 0 2 1 1 0 0 2 2 0 0 1 1 2 0 1 1 0 2 0 1 1 0 2
2 1 0 1 1 0 2 2 2 2 0 2 0 0 2 2 1 1 1 2 0 1 0 1 0 0 1 0 0 1 0 0 1 2 1 1 1 0 0 1 0 0 1 2
2 2 0 2 2 1 1 1 0 2 0 0 2 1 0 2 1 0 0 1 1 2 0 0 0 2 2 2 0 1 2 1 2 2 0 1 0 1 2 0 1 1 1 0
2 1 2 2 2 2 0 2 0 1 0 2 1 0 0 0 1 2 1 0 1 2 0 0 1 2 1 2 0 1 1 2 2 0 0 1 0 2 2 2 1 2 0 1
0 0 1 2 1 2 1 1 0 2 1 0 2 1 2 1 0 2 1 2 0 1 0 1 1 2 0 2 1 0 0 1 1 0 0 2 1 0 1 1 0 0 1 0
2 2 0 0 2 2 0 1 1 1 1 2 1 2 0 0 0 2 2 0 1 2 0 0 0 1 1 1 0 1 0 0 0 2 2 0 1 0 0 1 2 1 0 2
0 2 1 0 1 0 2 1 0 0 2 0 1 1 2 2 1 2 1 0 1 0 2 2 2 2 2 0 2 2 1 0 0 1 2 2 1 2 2 0 0 1 0 1
0 2 0 0 1 2 1 2 0 2 2 1 1 1 1 0 2 1 2 0 2 2 1 0 1 2 2 0 2 2 2 2 1 0 1 1 1 0 1 0 0 2 2 2
0 1 0 2 2 1 1 0 2 2 2 1 1 0 2 1 1 1 2 1 0 2 0 1 1 0 1 0 1 2 2 0 1 1 2 2 2 1 0 1 2 1 0 1
1 0 1 1 1 1 0 2 1 2 2 2 1 0 0 1 0 0 1 2 2 0 1 2 0 1 1 1 0 2 1 1 1 0 2 2 2 2 2 1 2 2 1 0
1 2 1 0 2 1 1 1 1 2 1 0 0 2 1 0 1 1 1 0 1 2 2 1 1 1 0 0 0 1 0 0 0 2 0 2 1 0 2 0 2 0 0 1
0 0 0 2 2 2 2 2 0 2 1 1 1 0 0 1 0 1 1 2 2 0 1 0 2 2 1 0 2 0 1 2 1 1 1 0 1 1 0 2 1 0 2 0
0 2 0 1 1 0 0 0 1 0 1 0 2 2 0 1 2 2 0 0 2 1 2 1 0 1 0 0 2 1 0 0 0 2 0 1 1 1 1 1 2 1 1 1
2 0 0 0 2 2 0 2 2 2 0 1 0 2 2 0 0 0 2 0 0 1 1 0 1 2 0 0 0 1 1 2 2 2 1 2 2 1 2 0 0 0 2 1
0 0 2 2 0 2 1 2 2 0 0 0 1 1 1 1 2 0 0 2 2 1 0 1 0 1 1 1 2 1 2 2 0 0 0 2 1 0 0 1 2 1 0 2
2 2 1 2 1 1 2 0 2 1 1 1 1 1 0 1 0 2 2 2 1 2 0 0 1 0 2 2 1 0 1 1 0 0 2 0 0 1 2 0 2 1 0 0
2 1 1 0 1 1 1 1 1 1 1 0 0 2 2 1 1 1 0 0 2 1 2 1 0 2 0 2 0 1 2 0 2 1 1 0 1 0 2 2 1 0 1 0
0 0 0 1 0 2 1 2 0 0 2 1 0 0 0 0 0 1 2 2 2 1 1 2 1 0 0 1 0 1 2 1 2 1 0 0 0 0 1 1 2 0 0 2
0 2 1 1 0 1 1 1 2 2 2 2 1 0 0 2 1 1 1 0 0 2 0 1 2 0 2 2 1 2 0 2 0 1 0 1 1 0 1 0 0 1 2 0
1 0 2 1 2 1 0 2 2 2 1 1 2 2 2 2 2 0 1 2 0 1 2 1 2 1 1 2 1 2 1 2 1 2 0 0 1 0 0 1 0 0 1 1
0 2 1 1 1 0 2 1 0 2 1 0 1 1 1 0 0 0 0 0 2 1 0 0 1 2 1 1 2 2 0 0 0 1 1 2 2 0 1 1 2 2 2 1
1 1 1 2 0 2 0 2 0 0 2 2 0 0 0 1 1 2 1 1 1 2 0 2 2 1 0 0 1 1 2 1 0 0 2 0 0 2 2 1 1 1 0 0
0 1 1 0 0 1 1 2 0 2 2 1 2 2 1 0 2 2 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 2 2 0 2 1 1 0 1 1 0 0






The Meataxe matrices 78

aM =




2 0 0 2 2 1 2 0 0 0 0 0 0 1 1 0 0 0 0 1 1 0 2 0 1 2 1 2 2 0 0 0 1 0 2 2 1 0 0 1 1 0 1 0
1 2 1 0 2 0 0 1 1 2 0 0 1 2 0 0 2 2 1 0 2 1 2 0 2 0 1 0 0 2 0 1 0 2 2 0 2 0 2 0 0 2 1 2
0 0 2 0 0 1 0 1 0 1 0 2 1 1 2 1 1 2 0 2 0 0 2 0 0 1 1 2 2 2 2 1 1 1 1 1 0 0 0 2 1 1 1 0
2 1 0 1 2 0 2 1 2 1 1 1 1 0 0 0 1 0 1 2 0 2 2 2 1 0 2 2 2 2 2 2 0 1 2 1 2 1 1 2 2 1 1 0
0 2 2 2 0 0 1 0 0 0 1 2 1 1 1 0 1 0 2 1 1 0 2 2 2 1 1 0 0 1 0 0 2 0 2 0 2 0 2 2 2 2 0 1
1 2 2 2 2 2 0 0 2 1 1 2 0 2 2 0 2 2 1 1 2 1 1 2 0 2 0 2 2 0 0 0 2 2 2 0 1 0 2 1 0 2 0 2
1 1 2 0 1 2 0 0 1 0 1 0 2 1 1 0 1 1 1 1 1 2 2 0 2 2 0 0 0 1 2 1 1 2 1 1 2 0 1 1 2 0 2 1
0 0 0 2 0 1 2 1 1 2 0 1 2 0 1 2 0 1 2 0 2 0 1 1 0 0 1 1 1 2 1 2 1 1 2 0 1 0 0 1 0 1 2 2
0 0 2 0 1 1 1 2 1 0 2 0 2 0 2 0 2 1 2 2 2 1 0 0 0 2 1 1 0 1 0 0 1 1 2 1 0 1 0 0 2 2 2 1
1 2 0 2 2 0 0 2 2 0 2 0 0 2 2 0 0 0 1 1 0 1 2 0 2 0 1 2 2 0 2 0 2 2 0 2 1 1 2 0 0 2 0 1
2 2 0 2 1 0 0 2 0 2 1 0 1 2 1 1 0 2 1 2 0 2 0 1 2 0 0 0 1 2 1 2 1 0 0 2 2 1 1 2 1 2 0 1
1 1 2 0 2 1 0 2 1 0 1 2 2 2 0 0 0 2 2 1 0 1 2 2 1 1 1 2 1 2 0 1 1 0 1 0 1 0 2 1 1 2 1 1
1 1 2 0 2 0 2 2 0 1 2 1 2 1 2 1 0 0 2 1 0 1 2 0 2 2 2 2 1 2 1 2 0 1 1 0 0 0 0 2 1 2 2 0
1 2 2 0 1 0 1 0 0 1 1 1 0 2 1 0 2 0 0 2 0 0 0 0 1 0 0 2 0 2 0 0 0 0 0 0 1 1 2 2 1 1 2 0
2 1 1 1 0 0 0 2 0 0 1 1 1 2 1 2 0 0 1 1 0 2 2 0 0 2 0 2 1 2 0 2 0 2 0 1 0 2 2 0 1 2 1 2
2 1 0 2 1 0 2 2 1 2 1 0 2 0 1 2 1 2 1 2 1 0 2 2 0 0 1 1 0 1 0 2 2 0 0 1 0 2 0 2 2 0 2 1
1 0 1 2 2 2 0 2 0 2 0 2 0 0 1 2 1 0 0 0 0 2 1 2 2 0 2 2 2 2 0 2 1 0 0 2 0 0 1 2 0 2 2 1
0 0 2 0 1 0 1 0 0 1 0 1 2 0 0 0 2 1 2 1 0 0 2 2 0 1 1 1 0 1 2 0 0 1 2 1 2 1 0 2 0 0 0 2
2 1 0 0 0 2 2 2 0 0 0 1 2 1 0 0 0 0 0 1 2 2 0 1 1 2 0 0 2 2 0 1 0 1 2 0 2 1 1 2 2 1 0 1
1 0 1 2 2 1 1 0 0 2 2 2 1 1 2 0 2 1 2 0 1 1 2 1 1 2 2 1 1 1 2 2 1 1 1 0 2 2 1 0 1 0 2 0
0 1 2 2 0 1 2 0 1 2 2 0 0 0 1 0 2 1 0 1 1 2 0 1 1 2 0 0 2 1 1 0 0 2 0 0 2 2 2 1 1 0 0 1
2 0 1 1 0 1 1 2 0 1 1 1 0 2 1 0 1 1 2 0 1 2 0 1 2 2 0 1 0 0 2 1 2 1 2 0 0 0 0 1 2 1 2 1
1 2 2 2 2 2 0 2 2 1 1 1 2 0 1 1 2 0 1 2 1 0 2 2 1 0 1 1 2 0 0 1 0 2 1 2 1 1 0 2 2 2 2 2
1 1 0 2 0 1 2 2 0 1 1 0 0 2 1 2 2 2 1 2 0 1 2 0 0 1 1 1 0 1 2 0 0 1 1 1 2 0 1 1 0 2 1 1
2 2 1 1 1 2 0 1 2 0 1 2 0 1 0 0 2 0 1 1 0 1 1 0 1 1 2 0 1 0 1 0 0 2 0 0 0 0 0 1 1 2 2 0
1 0 1 0 1 2 1 0 2 0 1 2 2 0 2 2 0 0 0 1 1 0 1 2 0 2 0 2 0 0 2 2 1 1 0 0 1 0 2 1 0 1 2 0
0 1 2 2 1 0 0 0 0 2 1 2 1 2 0 0 1 2 2 2 1 2 1 0 1 2 0 2 1 2 0 2 2 2 1 1 0 2 1 1 0 2 1 0
1 2 1 0 1 1 2 1 1 1 1 2 1 1 0 0 1 0 0 1 0 1 0 1 0 1 1 0 1 1 0 1 2 0 1 0 1 2 0 1 2 2 0 0
0 2 0 0 2 1 1 2 0 2 2 0 2 1 1 0 1 1 0 0 0 2 1 2 0 1 2 1 0 2 1 1 0 0 1 0 1 0 2 1 2 1 1 0
2 2 2 0 1 1 1 2 0 1 2 0 2 0 1 0 0 1 2 2 0 2 1 2 1 0 1 1 2 0 2 0 0 1 2 1 0 0 2 2 2 2 2 0
0 2 1 1 0 2 1 0 2 1 2 2 1 2 1 0 2 2 1 0 0 0 0 1 1 2 2 2 0 0 2 2 2 0 0 2 2 2 1 0 1 1 0 0
0 1 2 0 2 2 1 2 2 1 2 2 0 1 2 2 2 1 1 2 1 2 1 1 0 1 0 2 1 1 1 2 0 1 0 0 1 0 1 2 1 1 2 0
1 0 1 2 2 0 1 2 2 0 1 1 1 2 1 0 2 0 0 0 1 1 2 0 2 0 1 0 2 1 1 1 2 0 0 0 0 2 1 2 1 0 0 0
0 1 2 0 1 1 0 2 0 1 2 1 1 0 0 0 2 2 1 2 0 0 2 2 2 0 0 0 2 1 1 2 2 2 2 0 2 0 0 2 1 0 2 2
0 2 1 0 2 1 0 0 1 0 1 2 0 2 0 1 1 2 0 0 2 0 2 2 2 2 2 2 1 0 1 0 1 1 0 0 1 1 0 2 0 2 1 0
2 1 0 0 1 1 2 1 1 2 0 1 1 2 0 1 0 1 2 1 0 1 2 0 2 0 0 2 1 0 1 1 1 0 1 0 2 1 0 1 1 1 0 1
2 2 2 2 1 0 2 0 1 0 2 2 0 0 2 2 1 1 0 2 1 0 2 2 2 2 1 1 1 1 2 1 2 2 2 2 1 0 0 0 1 1 2 2
0 1 0 0 1 0 2 1 1 0 1 1 1 0 0 1 2 0 0 1 0 0 0 0 2 0 1 2 2 1 0 2 2 1 2 1 2 1 1 0 0 1 0 2
0 2 1 1 2 1 0 0 1 1 2 0 0 1 1 1 1 1 1 1 0 2 2 2 1 0 2 1 0 1 1 2 2 0 1 0 1 2 0 0 2 0 2 1
1 0 2 2 0 2 1 1 0 0 2 0 2 2 0 1 0 2 0 2 2 1 0 0 1 1 0 0 0 1 2 0 1 0 0 0 2 2 1 0 0 0 0 2
2 1 2 0 0 1 2 2 1 1 0 0 1 1 1 1 0 0 0 1 1 2 2 0 2 0 0 1 1 0 0 1 1 2 2 1 0 1 1 2 2 2 0 0
2 0 2 0 2 0 0 2 1 0 2 1 0 1 1 1 1 2 2 2 0 0 2 1 2 2 2 1 2 1 2 2 1 1 2 1 0 2 0 1 0 2 1 2
1 1 1 2 0 2 1 2 0 2 2 1 0 2 2 1 1 0 0 0 2 1 1 0 2 0 0 2 2 2 0 0 2 1 2 1 0 1 2 1 1 0 2 0
0 0 2 0 2 0 0 1 0 2 1 2 2 0 0 2 1 1 0 0 1 2 2 1 2 1 2 0 0 1 0 0 1 0 1 0 1 2 2 1 0 0 0 0






The Meataxe matrices 79

t44 =




1 0 2 0 1 2 1 1 2 2 0 2 1 1 2 2 2 1 1 0 2 2 1 0 1 1 0 2 1 1 2 2 0 2 0 2 1 0 2 1 2 0 2 0
0 0 1 2 2 2 2 0 2 1 2 1 0 1 1 0 0 1 1 1 0 1 1 2 1 0 2 2 0 2 2 1 0 2 2 0 0 2 2 1 1 2 1 1
1 0 0 1 2 2 0 2 1 1 0 1 0 0 2 0 2 1 1 1 1 2 1 0 2 0 2 0 2 0 0 1 0 2 1 0 2 0 2 0 2 0 2 0
1 1 0 1 0 0 0 2 2 1 1 0 2 0 1 0 1 0 0 1 0 0 1 0 1 0 0 2 1 2 2 1 1 2 1 2 1 0 2 0 2 1 0 2
2 1 2 2 0 1 0 2 0 2 1 2 2 0 0 1 0 0 0 1 2 1 0 1 1 0 0 1 2 2 2 2 0 1 0 2 0 0 2 2 2 2 1 1
1 1 2 0 2 2 2 0 1 1 2 1 1 1 0 1 2 0 1 0 2 1 1 0 0 1 1 2 0 2 2 0 2 1 1 0 2 2 0 1 0 0 2 1
1 1 2 0 1 2 0 1 0 2 2 0 2 2 2 0 0 0 2 0 2 2 2 0 2 2 0 0 1 0 0 1 0 1 2 0 0 2 1 1 0 2 0 1
1 2 0 2 1 2 2 0 1 0 2 2 2 0 2 0 0 0 0 0 2 2 0 2 2 0 1 1 2 0 0 2 2 2 2 0 1 1 1 1 2 1 0 0
2 1 0 0 0 2 2 1 2 1 1 2 2 2 0 2 2 2 0 2 2 2 1 2 2 2 2 1 2 0 1 2 1 2 2 1 2 0 2 1 1 0 2 0
0 0 1 1 1 0 2 2 1 2 0 2 0 1 1 2 0 1 1 1 2 2 2 1 2 1 0 0 2 0 1 2 1 1 2 0 0 2 2 0 2 0 1 0
1 2 0 2 2 0 0 1 0 1 0 1 0 1 2 1 2 0 0 2 0 2 1 0 1 1 1 1 0 2 1 2 0 2 0 0 1 2 2 1 2 2 2 0
0 0 0 2 1 0 0 0 0 0 0 1 1 1 2 2 2 0 0 1 2 2 2 0 1 1 1 1 2 0 1 0 1 1 2 0 2 2 0 1 0 1 2 1
0 2 0 0 1 2 2 0 0 1 0 2 1 2 0 1 0 1 0 1 2 1 1 1 2 0 2 0 2 0 2 2 1 1 0 0 2 1 2 0 2 0 2 2
1 2 2 1 0 2 0 2 1 0 1 2 2 2 2 2 0 1 1 2 1 2 0 1 0 2 2 0 0 0 0 2 1 0 2 0 0 2 2 1 0 0 2 0
0 0 0 2 2 0 1 1 0 1 1 2 2 0 2 1 0 2 2 0 2 0 0 1 0 1 0 1 1 1 1 2 0 1 0 1 2 2 1 2 1 0 1 0
0 0 2 1 2 2 0 0 1 1 1 1 2 2 0 0 2 1 0 2 0 1 0 2 2 0 0 0 2 0 0 1 0 0 1 2 1 1 2 1 1 0 0 0
2 2 0 2 0 0 1 0 1 2 1 2 0 1 1 2 1 1 0 1 0 0 1 1 2 2 0 2 1 1 1 1 1 2 1 0 1 1 1 1 2 2 1 1
2 1 1 0 1 1 1 1 1 0 2 2 1 0 1 0 0 1 2 0 1 1 0 2 1 0 0 2 0 2 0 0 1 0 1 1 1 0 0 1 2 0 2 1
0 1 0 0 0 1 1 2 1 1 2 1 2 0 2 1 2 1 0 2 2 2 2 1 1 2 0 1 0 1 2 0 0 2 0 0 0 0 1 1 2 2 1 2
1 0 1 0 0 2 1 2 1 1 0 1 2 0 2 2 2 2 2 2 1 1 0 2 0 2 2 2 1 2 1 0 0 0 1 0 0 1 1 1 1 0 1 0
2 0 1 0 1 2 1 1 0 0 0 2 1 0 0 1 2 0 1 0 1 0 2 1 0 0 1 1 0 0 1 0 0 2 0 2 1 0 1 1 1 2 1 1
0 1 1 1 1 1 0 2 2 1 2 1 2 2 0 1 0 2 0 2 0 2 1 0 0 1 2 1 1 0 2 2 2 0 1 0 0 2 1 0 1 0 0 0
0 0 0 2 2 1 2 2 0 1 0 0 0 0 1 1 0 0 1 1 0 0 1 0 1 1 0 0 1 0 0 2 0 0 2 2 1 1 2 1 1 0 1 1
0 0 0 1 1 2 1 0 2 1 1 2 1 2 0 1 2 0 2 0 1 2 1 0 0 1 1 1 1 0 1 1 1 1 0 2 2 2 0 2 2 1 0 2
2 1 2 0 2 2 2 2 0 2 0 0 0 2 0 1 0 0 0 2 0 0 2 1 2 2 2 1 2 0 1 1 0 1 1 1 0 2 1 1 0 0 2 1
1 2 1 1 0 1 0 1 2 1 1 1 0 2 1 1 1 1 2 0 0 2 1 0 1 1 1 2 1 0 1 1 1 0 0 1 2 2 1 2 2 0 1 2
0 2 0 2 1 2 2 1 0 1 0 2 1 0 1 2 2 0 1 2 1 1 2 2 1 1 0 2 1 1 0 1 2 0 0 1 1 1 1 2 2 2 2 2
0 2 2 1 0 2 1 0 0 1 2 1 0 0 0 1 1 0 0 2 0 0 2 0 1 2 0 0 0 0 2 1 1 1 0 1 2 2 2 0 1 1 0 0
0 2 0 2 0 1 0 0 0 2 1 2 0 1 2 0 2 2 0 0 2 0 1 1 1 2 2 1 1 1 1 0 1 1 2 1 1 0 2 1 1 0 1 0
2 1 2 1 0 0 0 2 0 2 2 2 0 2 0 1 1 2 2 0 0 0 2 1 0 2 1 2 0 2 1 1 1 2 2 2 0 2 0 2 1 1 0 0
1 2 1 1 0 1 0 0 1 2 1 0 2 0 1 2 2 1 2 1 0 1 0 2 2 1 0 1 1 0 1 0 0 0 1 1 0 0 0 0 0 1 1 2
1 2 0 1 1 2 0 0 1 1 2 2 2 1 2 0 0 1 2 2 1 1 1 1 1 2 2 2 0 0 0 2 1 0 2 0 1 1 2 2 0 0 0 2
0 0 2 1 1 0 1 1 1 1 1 2 0 0 0 2 2 2 2 2 2 0 0 0 2 1 0 2 0 1 2 2 0 2 2 0 1 1 0 1 0 1 2 1
1 2 1 2 0 1 2 0 2 1 1 1 2 0 2 1 0 0 1 2 1 1 0 0 0 1 1 1 2 0 0 1 2 2 1 2 0 1 2 0 1 1 0 0
2 0 2 2 0 0 1 2 0 1 2 0 1 0 0 2 2 0 0 0 1 1 0 1 1 1 2 0 1 2 2 0 2 2 0 1 0 2 1 0 2 1 2 0
1 2 0 1 1 0 0 0 2 2 0 2 0 0 2 0 0 0 0 1 2 1 2 0 0 1 2 1 0 0 2 0 0 1 1 1 2 0 0 1 0 1 0 1
2 1 0 1 2 1 1 0 0 0 1 1 1 2 2 2 0 2 1 1 1 1 2 1 0 0 1 0 0 1 0 0 1 0 2 1 1 2 0 2 1 0 0 0
0 1 1 2 0 2 2 2 0 2 1 1 1 2 2 1 1 0 0 2 0 2 1 1 1 1 2 2 2 1 2 1 0 0 0 0 2 1 2 0 1 2 2 2
1 1 0 1 1 0 1 1 2 2 1 0 2 2 1 0 2 1 2 2 2 2 0 1 1 0 0 2 2 0 1 0 1 2 2 0 1 1 2 1 1 0 1 0
0 0 2 1 0 0 2 1 1 1 1 1 0 0 2 0 0 0 0 1 1 2 0 0 0 1 1 1 2 2 1 2 2 0 1 0 2 1 1 2 0 1 0 0
0 1 2 2 0 1 1 0 2 1 1 1 0 2 1 1 1 1 0 2 2 2 0 1 2 2 2 1 0 0 0 0 0 1 0 0 1 1 0 1 0 1 2 2
1 1 0 1 0 2 1 1 2 2 0 2 2 2 0 2 2 2 2 0 2 1 2 2 2 0 2 2 0 0 1 0 2 2 2 0 0 1 0 0 0 1 2 0
1 0 1 1 2 0 2 0 2 0 0 0 2 2 1 2 2 2 1 1 1 2 0 1 0 0 0 0 0 0 1 0 2 1 1 1 2 0 2 1 0 0 1 1
1 0 1 2 2 2 1 2 0 0 1 1 0 0 2 2 0 1 1 2 1 2 1 2 2 2 2 1 0 0 0 0 1 0 0 1 2 1 1 2 0 0 2 0






Appendix D

The generators of
CGL44(3)(< X44, Y44, ρ44 >)

We present the generators of CGL44(3)(H) with H :=< X44, Y44, ρ44 >. These matrices
have been achieved as follows. We use Magma [2] to determine the indecomposable
summands of V44|<X44,Y44,ρ44>. We hold that V44|<X44,Y44,ρ44> = V1,A ⊕ V1,B ⊕ V12 ⊕
V15,A ⊕ V15,B where dimVi,K = i. Moreover V1,A �� V1,B and V15,A �� V15,B and V15,B

is a tensor product of V15,A with a 1-dimensional module [21]. Furthermore we have
that V12 is irreducible but not absolutely irreducible. It is a 6-dimensional module
over GF (9) (see e.g. [22]). Therefore the centralizer of H|V12 has order at most eight.
According to [21], we have that | CGL15(3)(H|V15,A

) |=| CGL15(3)(H|V15,B
) |= 2 · 3. This

proves that | CGL44(3)(H) |≤ 27 · 32.
We now use the Magma program IsIsomorphic for modules to hold matrices

ti �= t44 (i = 1, 2, 3, 4, 5) to conjugate the generators obtained by the meataxe. Then
si = tit

−1
44 centralizes X44, Y44 and ρ44. We display these matrices as si on the following

pages. Using Magma, we hold |< s1, s2, s3, s4, s5 >|= 27 ·32 thus < s1, s2, s3, s4, s5 >=
CGL44(3)(H).
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The generators of CGL44(3)(< X44, Y44, ρ44 >) 81

s1 =




1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 0 0 0 1 0 1 2 1 2 0 0 2 1 1 1 2 2 0 0 1 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 0 1 0 1 0 2 0 1 1 2 0 2 0 1 2 2 2 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 2 1 0 1 0 0 2 1 1 2 0 2 2 2 1 0 1 1 1 2 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 2 0 1 0 0 2 2 0 1 1 2 0 1 2 1 1 2 1 2 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 2 0 0 0 2 1 1 2 0 1 1 2 0 2 2 0 1 0 2 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 2 0 2 1 1 1 0 1 1 0 0 2 0 0 0 1 0 1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 0 0 2 1 2 0 2 1 1 2 2 0 0 0 0 1 2 2 1 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 1 1 0 0 0 2 0 0 0 1 0 2 0 2 2 0 0 0 1 1 1 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 0 1 0 0 2 0 1 2 2 2 2 2 1 2 0 0 0 0 2 1 2 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 2 0 0 1 2 1 1 0 0 0 2 2 2 1 2 0 1 0 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 0 0 0 0 2 0 2 1 1 1 0 0 1 2 2 2 1 1 0 0 2 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 2 0 2 0 2 0 1 0 2 1 1 0 1 0 2 1 1 1 2 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 0 0 0 0 0 2 1 1 2 0 1 1 2 2 0 1 1 0 0 2 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 2 0 2 0 2 1 1 0 0 0 2 1 0 0 1 0 2 2 0 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 2 2 0 1 0 2 1 2 1 1 2 0 1 0 2 1 2 0 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 0 0 2 2 2 0 2 2 0 0 1 2 0 0 2 0 2 2 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 1 2 1 1 1 2 2 1 0 0 2 0 1 2 0 2 0 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 2 0 0 0 2 1 2 2 0 1 0 1 1 2 0 0 2 0 1 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 2 1 0 0 1 0 0 1 1 2 2 0 1 1 1 2 2 1 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 2 2 1 0 0 2 0 2 1 1 0 2 2 1 2 1 0 2 2 1 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 1 0 1 1 2 0 2 1 0 1 0 2 2 2 1 2 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 0 0 0 0 0 2 0 0 1 1 1 1 1 2 0 2 1 1 2 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 1 0 0 0 0 2 1 1 1 0 2 2 2 1 1 2 1 1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 1 0 1 1 2 0 2 1 0 1 0 2 2 2 2 2 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 0 0 1 2 2 0 2 1 0 0 2 1 0 2 1 2 2 0 0 1 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 1 2 1 2 0 0 2 1 1 0 2 0 1 1 2 0 0 2 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 0 0 0 0 0 2 0 0 1 1 1 1 2 0 1 1 1 1 0 0 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2






The generators of CGL44(3)(< X44, Y44, ρ44 >) 82

s2 =




2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 2 0 2 2 0 2 2 2 2 1 1 0 2 0 2 2 1 1 2 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 0 0 2 0 0 1 2 0 2 1 0 2 2 1 2 1 1 2 1 1 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 1 0 2 0 0 2 2 2 0 0 1 0 1 1 0 2 1 0 1 1 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 2 0 2 2 0 0 2 1 0 1 2 0 2 1 2 1 2 0 1 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 2 0 0 1 1 0 1 0 2 2 2 0 2 1 2 0 2 1 0 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 0 2 2 2 1 2 1 1 0 0 1 1 0 0 0 1 2 2 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 1 0 0 2 1 1 2 0 1 0 1 0 1 2 0 1 0 1 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 2 0 2 0 1 0 1 0 1 1 1 2 2 2 0 1 0 1 2 1 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 0 0 2 1 1 0 1 2 1 1 1 2 0 0 1 0 1 0 1 2 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 0 1 2 2 0 2 1 1 1 0 0 0 2 1 0 0 2 1 0 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 1 0 1 1 0 1 1 2 1 2 2 0 1 0 1 1 2 2 1 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 1 0 0 1 0 0 2 1 0 2 2 0 1 1 2 1 2 2 1 2 2 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 2 0 2 1 2 2 1 0 1 2 2 0 1 1 2 0 0 1 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 0 1 0 0 0 0 0 1 0 2 0 1 1 2 2 2 1 2 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 0 0 2 2 1 1 2 0 0 1 0 0 1 2 1 0 0 1 2 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 1 1 1 1 2 1 2 2 0 0 0 2 0 0 0 2 1 1 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 1 1 2 0 1 2 1 1 2 1 0 1 0 1 2 0 0 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 0 2 2 1 0 2 1 0 0 1 1 0 1 2 0 1 1 2 0 1 2 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 0 2 0 0 2 0 1 0 2 0 2 1 2 2 0 1 1 1 1 0 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 0 0 2 0 1 1 0 0 2 2 0 0 0 0 2 2 1 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 0 2 2 0 0 0 0 1 0 0 1 1 2 2 2 1 1 0 2 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 2 0 1 2 2 1 0 1 1 1 2 0 0 2 0 0 2 2 1 2 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 2 2 1 2 0 0 2 1 2 0 1 0 0 0 2 1 2 2 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 0 2 2 0 0 0 0 1 0 0 1 1 2 2 2 1 1 2 2 0 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 2 1 0 0 2 1 1 1 0 1 1 1 0 1 0 0 1 0 0 2 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 2 2 0 0 1 2 1 2 0 2 1 2 1 1 1 2 1 1 1 0 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 0 1 2 1 0 0 1 0 2 1 1 1 1 0 1 2 1 0 2 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 1 0 1 2 2 1 2 2 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 1 1 2 1 2 1 2 2 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 1 0 1 2 0 0 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 0 1 1 2 0 0 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






The generators of CGL44(3)(< X44, Y44, ρ44 >) 83

s3 =




1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 2 0 2 1 0 1 0 1 0 1 1 1 1 2 1 0 2 1 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 2 2 2 0 2 2 2 1 2 0 0 2 0 0 2 2 1 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 2 2 2 2 0 2 0 1 2 1 1 1 2 2 2 2 0 2 0 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 0 1 2 0 1 0 1 2 0 0 0 1 2 1 0 0 2 2 2 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 0 0 0 1 2 2 0 1 2 1 1 1 2 2 0 0 1 1 1 1 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 2 0 1 1 1 1 1 1 0 1 0 1 1 1 0 2 0 0 1 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 0 2 2 1 2 2 0 1 1 2 0 1 0 1 1 1 2 2 0 1 1 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 0 1 0 2 0 2 0 1 0 0 1 2 2 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 2 2 1 2 0 0 0 2 2 2 0 2 1 1 0 1 0 2 1 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 2 1 1 2 1 1 1 0 1 1 0 1 1 0 0 1 0 1 1 1 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 1 0 1 2 0 2 0 1 0 2 2 2 2 1 2 0 1 2 1 1 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 0 1 1 1 0 1 1 1 1 1 0 0 1 0 0 1 1 2 0 2 2 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 2 0 2 1 0 1 0 1 1 1 1 1 2 1 1 2 0 1 1 1 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 2 1 1 1 0 1 2 2 1 0 2 1 0 1 2 1 2 2 0 0 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 2 1 0 1 2 2 0 0 2 2 2 0 2 1 0 0 1 0 0 1 2 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 2 1 0 1 2 2 2 2 2 0 2 0 2 1 2 0 1 0 0 2 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 1 0 1 1 1 0 1 0 2 0 0 0 1 1 1 1 1 0 2 2 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 2 0 2 1 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 1 1 2 2 0 0 0 2 2 1 2 0 2 2 0 0 2 2 2 2 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 2 1 2 2 0 2 1 1 2 1 2 1 1 2 1 1 2 2 1 2 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 0 2 2 2 0 2 2 2 0 1 0 1 1 2 0 2 2 2 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 2 1 0 1 2 2 1 1 1 1 0 1 2 2 1 1 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 1 2 1 2 0 1 1 0 1 0 2 1 1 2 1 2 1 1 2 2 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 0 2 2 2 0 2 2 2 0 1 0 1 1 2 0 2 2 0 0 0 2 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 0 2 1 2 1 0 1 2 0 0 1 2 0 0 2 2 1 2 0 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 2 1 0 2 2 1 2 2 0 0 0 1 1 2 1 1 0 2 1 0 0 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 1 2 1 0 1 1 0 1 0 0 0 2 0 0 1 0 2 2 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2 1 0 2 1 1 2 1 1 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 1 2 1 2 1 2 1 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 2 0 0 1 0 2 1 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 2 0 0 0 1 2 1 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






The generators of CGL44(3)(< X44, Y44, ρ44 >) 84

s4 =




1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 2 2 1 2 0 2 1 0 0 0 0 2 2 1 2 0 0 1 0 2 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 2 2 1 2 0 2 1 1 2 0 0 2 2 1 2 0 0 1 0 2 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 0 2 2 2 0 2 1 1 0 0 0 2 0 1 2 0 0 2 1 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 1 1 2 1 0 1 2 2 0 0 0 1 1 2 1 0 0 2 2 0 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 1 2 0 1 2 1 1 0 2 2 0 2 1 1 1 2 0 0 0 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 2 0 2 0 2 1 1 0 0 0 2 0 1 2 0 0 0 2 1 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 2 2 0 2 2 0 1 1 2 0 0 2 0 2 2 0 0 2 2 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 0 0 2 0 1 0 0 1 1 0 0 0 2 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 0 1 2 1 2 2 1 2 2 2 0 2 0 1 1 2 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 1 1 1 0 1 0 0 0 0 0 1 0 2 1 0 0 1 2 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 1 1 2 1 0 1 2 1 0 0 0 1 1 2 1 0 0 2 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 1 1 2 1 0 1 2 2 2 0 0 1 1 2 1 0 0 2 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 1 2 1 2 1 1 0 1 0 0 2 0 1 1 2 0 2 2 1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 1 1 1 0 1 2 2 1 0 1 1 0 2 1 0 0 1 2 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 1 1 2 2 2 2 2 0 1 2 2 0 1 2 0 2 2 0 0 2 2 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 2 1 1 1 0 1 2 2 0 0 0 1 1 2 1 0 0 0 1 2 2 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 1 2 1 0 1 2 0 0 0 0 1 1 0 1 0 0 1 2 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 1 1 2 1 2 1 1 0 2 2 0 2 0 1 2 2 0 0 0 2 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 0 1 2 1 0 1 2 2 0 0 0 1 1 2 1 1 0 1 2 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 0 2 2 2 2 2 0 1 1 2 0 0 2 0 2 2 1 2 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 2 1 2 0 2 1 1 0 0 0 2 2 1 2 0 0 0 2 1 2 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 2 1 1 1 0 1 2 2 0 0 0 1 0 2 1 0 0 1 2 2 1 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 0 2 2 2 2 2 0 1 1 2 0 0 2 0 2 2 0 0 1 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 2 1 2 0 2 1 1 0 0 0 2 2 1 2 0 0 2 2 1 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 1 2 1 0 1 2 0 0 0 0 1 1 2 1 0 0 2 2 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 1 2 1 0 1 2 2 1 0 0 1 1 2 1 0 0 2 2 0 2 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 1 1 2 1 2 1 1 0 2 2 0 2 0 1 1 2 0 2 0 2 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 1 2 0 1 2 2 1 2 2 0 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 2 1 2 1 2 1 2 2 2 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 2 0 1 2 0 0 2 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 1 0 0 0 2 1 2 0 0 2 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






The generators of CGL44(3)(< X44, Y44, ρ44 >) 85

s5 =




2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 0 2 2 1 0 1 1 2 0 2 2 1 1 2 1 0 1 0 1 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 2 2 0 2 0 0 0 2 2 1 1 0 2 0 1 2 1 1 0 0 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 1 0 0 0 0 0 1 0 1 2 2 1 1 2 0 1 0 0 1 1 2 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 1 1 1 2 0 0 2 1 1 0 0 1 0 0 0 0 0 0 0 1 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 1 2 0 0 0 2 1 2 0 1 2 1 2 2 1 2 2 2 2 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 2 2 2 1 2 1 0 0 0 2 0 1 2 0 2 1 0 0 1 2 2 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 2 0 0 0 0 0 0 0 2 2 2 1 1 1 1 2 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 0 0 2 0 2 1 1 2 1 1 2 0 0 2 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 0 0 2 0 0 0 2 1 2 0 0 1 2 1 0 0 2 2 2 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 1 0 0 2 2 0 2 0 2 2 0 0 2 2 1 2 0 0 1 2 0 1 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 2 0 1 1 2 0 2 2 0 0 1 1 2 2 1 2 0 2 0 2 0 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 0 1 0 0 0 1 1 1 2 0 1 0 2 1 2 2 0 0 2 2 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 1 1 0 0 2 0 1 2 0 2 2 1 1 0 0 0 0 1 1 0 1 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 1 0 0 0 0 0 0 0 0 0 2 0 0 1 2 2 1 2 2 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 2 0 2 1 0 0 2 0 2 0 0 0 2 1 0 2 1 0 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 2 1 2 0 0 0 1 0 2 0 0 1 2 0 0 2 1 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 2 0 0 1 0 0 0 2 1 0 0 0 0 0 2 0 2 0 2 0 2 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 2 2 1 0 0 2 1 1 2 1 1 0 2 0 0 1 1 2 0 0 2 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 2 0 0 2 0 1 2 0 1 2 1 1 2 0 1 1 1 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 1 1 1 0 0 2 0 2 0 2 1 1 2 1 1 1 1 2 0 0 2 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 1 0 2 0 0 0 2 2 0 2 0 1 1 2 2 1 1 1 2 1 2 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 1 1 1 0 2 1 0 1 1 2 0 2 2 1 1 0 0 0 0 2 2 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 2 2 0 1 0 2 1 2 1 0 2 1 2 1 1 1 0 2 2 2 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 1 0 2 0 0 0 2 2 0 2 0 1 1 2 2 1 1 2 2 1 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 0 0 0 0 0 0 0 0 2 1 1 1 0 2 2 1 2 2 2 2 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 1 2 1 0 2 2 2 0 2 1 0 2 0 2 1 0 0 1 1 2 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 2 0 0 0 1 2 0 2 1 1 1 1 0 0 1 2 0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 2 1 0 2 1 1 2 1 1 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 1 2 1 2 1 2 1 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 2 0 0 1 0 2 1 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 2 0 0 0 1 2 1 0 0 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1






Appendix E

The suitable candidates a44,i

We present the suitable candidates a44,i obtained by conjugating the t44aM t−1
44 in

CGL44(3)(< X44, Y44, ρ44 > in the way described in Chapter 4.

86



The suitable candidates a44,i 87

a44,1 =




0 2 1 1 1 2 1 1 1 2 1 0 0 1 2 0 2 0 0 1 2 2 0 2 0 1 1 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 2 2 2 1 2 0 1 0 2 2 2 1 1 0
2 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 1 1 1 2 0 0 0 1 2 1 1 0 1 2 0 2
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 2 2 1 2 2 0 2 0 0 2 0 0 2 1 1 1
1 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 2 1 2 2 0 2 2 2 2 0 2 0
2 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 2 2 1 1 0 0 1 0 2 0 1 0 2 2 2 2
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 2 1 1 0 2 0 1 0 2 1 2 0 2 0 1 1
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 2 0 1 0 2 0 1 2 0 1 1 0 0 0 0 2
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 1 1 0 2 2 2 1 0 0 2 0 1 1 2 2 0
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 1 1 2 0 2 2 1 0 1 2 2 1 2 2 0 0
1 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 1 2 1 2 1 0 1 2 1 2 2 0 0 0 2 1
2 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 2 2 2 2 0 1 1 1 0 1 0 2 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 2 0 1 2 1 1 0 0 0 2 2 2 2 2 2 1
2 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 2 1 0 2 0 0 2 0 1 2 1 1 1 1
2 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 1 0 0 2 2 1 0 1 1 2 0 1 0 2 1 0
1 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 2 2 1 1 0 0 1 0 2 1 1 2 1 1 2 2
1 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 1 0 1 0 1 0 0 1 1 1 2 2 1 0 2 2
1 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 1 1 2 0 2 1 0 0 0 1 2 1 2 1 0 1
2 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 1 2 2 0 1 0 0 2 1 1 1
2 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 2 1 2 1 1 2 1 0 2 1 1 0 2 0 2 0
2 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 0
2 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 1 0 2 0 0 0 0 2 0 0 0 1 0 0 2 2
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 2 0 0 0 2 2 2 2 1 0 1 1 2 1 0 1
1 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 0
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 1 1 0 0 1 1 1 2 1 0 0 1 1 1 2
2 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 1 1 1 1 1 0 0 1 2 0 0 0 0 1 0 1
2 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 0 1 0 0 1 1 0 2 1 2 0 0 1 0 1 1 0 0 1 2 2 2 1 1 2 2 1 0 2 1 1 2 1 1 1 0 1 2 0 2 2 2 1
0 0 0 1 1 2 0 2 2 1 2 0 2 2 0 1 0 1 1 1 0 0 1 1 2 2 1 2 1 2 0 0 0 2 0 0 2 1 0 1 0 0 0 2
0 2 2 1 1 2 0 1 1 1 2 0 0 0 0 1 1 0 2 0 0 1 0 1 1 1 2 0 1 1 2 0 2 2 0 1 1 2 1 1 2 2 2 2
1 0 1 0 0 0 2 1 1 0 1 2 2 0 1 0 2 0 2 0 2 2 0 0 0 0 2 2 2 0 1 1 2 0 2 1 1 1 0 2 1 0 0 2
1 2 0 0 2 2 0 0 0 0 1 2 1 2 2 1 0 2 0 0 2 2 1 2 2 0 1 2 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
1 1 0 1 1 2 0 1 1 1 1 0 2 0 1 0 0 2 2 0 0 0 1 0 1 1 1 1 2 1 0 2 0 0 1 0 1 1 1 0 1 2 2 1
2 1 1 2 2 0 0 2 2 2 0 2 2 1 2 2 0 1 1 0 0 0 2 2 2 0 2 2 1 0 1 1 0 1 0 0 2 1 2 2 1 2 2 1
0 0 0 1 1 1 0 1 2 2 0 2 2 0 1 1 1 1 0 2 1 0 2 2 1 0 0 0 2 0 2 2 0 2 0 0 1 0 1 0 1 2 0 2
2 0 0 1 2 2 0 0 1 1 2 0 0 1 2 0 1 1 2 2 1 1 1 1 2 0 1 2 0 1 0 2 2 2 0 1 0 1 2 0 1 0 0 2
0 0 0 1 2 0 1 1 1 2 0 0 1 1 0 0 0 1 1 1 0 1 2 1 1 0 1 0 2 0 1 1 2 1 1 1 0 0 0 1 2 2 2 1
0 2 2 2 0 0 1 1 2 2 2 0 2 1 0 1 2 1 1 0 1 0 1 2 2 2 0 0 2 2 2 2 2 0 2 1 2 2 2 2 2 2 2 2
0 1 1 2 2 2 1 0 1 1 2 1 1 0 0 1 1 1 0 2 0 0 0 1 1 1 2 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 1
0 2 2 0 0 0 2 1 1 2 2 0 1 0 0 1 0 2 0 0 2 0 1 0 1 2 1 2 1 0 0 1 0 2 2 0 1 1 0 0 0 2 2 2
0 1 0 2 2 2 0 0 2 1 2 1 2 1 0 1 2 1 2 1 1 1 0 2 2 2 1 1 0 1 2 2 1 2 2 2 0 0 0 2 1 2 0 2
0 0 0 2 2 1 1 1 1 2 2 0 0 2 0 1 2 0 2 1 1 1 0 0 1 2 2 2 1 0 2 0 1 1 1 2 1 2 1 0 2 2 1 1
0 1 1 1 1 2 1 1 0 0 2 0 0 1 0 1 1 1 1 2 0 2 1 1 2 0 0 1 2 1 2 1 2 1 1 1 0 0 2 2 2 2 2 1






The suitable candidates a44,i 88

a44,2 =




0 2 1 1 1 2 1 1 1 2 1 0 0 1 2 0 2 0 0 1 2 2 0 2 0 1 1 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 1 1 1 2 1 0 2 0 1 1 1 2 2 1
2 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 2 2 2 1 0 0 0 2 1 2 2 0 2 1 0 1
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 1 1 2 1 1 0 1 0 0 1 0 0 1 2 2 1
1 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 1 2 1 1 0 1 1 1 1 0 1 2
2 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 1 1 2 2 0 0 2 0 1 0 2 0 1 1 1 1
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 1 2 2 0 1 0 2 0 1 2 1 0 1 0 2 0
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 1 0 2 0 1 0 2 1 0 2 2 0 0 0 0 0
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 2 2 0 1 1 1 2 0 0 1 0 2 2 1 1 1
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 2 2 1 0 1 1 2 0 2 1 1 2 1 1 0 2
1 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 2 1 2 1 2 0 2 1 2 1 1 0 0 0 1 0
2 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 1 1 1 1 0 2 2 2 0 2 0 1 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 1 0 2 1 2 2 0 0 0 1 1 1 1 1 1 0
2 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 1 2 0 1 0 0 1 0 2 1 2 2 2 2
2 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 2 0 0 1 1 2 0 2 2 1 0 2 0 1 2 1
1 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 1 1 2 2 0 0 2 0 1 2 2 1 2 2 1 2
1 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 2 0 2 0 2 0 0 2 2 2 1 1 2 0 1 1
1 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 2 2 1 0 1 2 0 0 0 2 1 2 1 2 0 2
2 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 2 1 1 0 2 0 0 1 2 2 0
2 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 1 2 1 2 2 1 2 0 1 2 2 0 1 0 1 1
2 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 2
2 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 2 0 1 0 0 0 0 1 0 0 0 2 0 0 1 1
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 1 0 0 0 1 1 1 1 2 0 2 2 1 2 0 0
1 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 2
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 2 2 0 0 2 2 2 1 2 0 0 2 2 2 0
2 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 2 2 2 2 2 0 0 2 1 0 0 0 0 2 0 2
2 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 1 2 2 0 1 2 1 2 2 0 0 1 0 1 1 2 2 0 1 2 0 1 0 1 1 1 2 0 0 2 1 2 2 2 0 1 1 2 1 1 1 1
0 2 2 1 1 2 2 0 1 2 2 0 1 0 0 1 2 1 1 0 0 1 1 1 2 1 2 0 0 0 2 1 2 0 1 1 2 1 2 0 2 2 2 1
0 0 0 1 1 2 2 1 2 2 2 0 0 2 0 1 1 2 0 1 0 0 2 1 0 2 1 2 0 2 1 1 1 0 1 2 1 2 0 0 1 1 1 1
2 2 1 2 2 1 0 1 2 0 0 1 1 2 2 2 0 2 0 1 1 2 2 2 1 0 1 0 1 1 0 2 1 1 0 2 1 1 2 1 0 2 2 0
2 1 0 0 1 1 0 0 0 0 2 1 2 1 1 2 0 1 0 0 1 1 2 1 1 0 2 1 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
2 1 2 1 1 2 2 1 2 2 0 0 1 2 2 2 2 0 0 1 0 1 1 2 0 2 2 1 1 2 2 0 2 1 2 1 1 1 0 2 0 1 1 2
1 1 1 0 0 1 2 0 1 1 1 1 1 1 1 0 2 1 1 1 0 1 0 0 2 0 1 0 0 1 0 2 2 2 1 1 2 1 1 1 0 1 1 2
0 2 2 1 1 0 2 1 1 1 1 1 1 2 2 1 1 1 2 2 2 1 0 0 0 0 0 2 1 1 1 0 2 0 1 1 1 0 0 2 0 1 2 0
1 2 2 1 0 2 2 2 2 2 2 0 0 1 1 2 1 1 0 2 2 0 1 1 2 0 2 0 2 2 2 0 1 0 1 2 0 1 1 2 0 2 2 0
0 2 2 1 0 1 1 1 2 1 1 0 2 1 0 2 2 1 1 0 0 0 0 1 0 0 2 2 1 1 0 2 1 2 2 2 0 0 2 0 1 1 1 1
0 0 0 0 2 1 1 1 1 1 2 0 1 1 0 1 0 1 1 1 2 1 1 0 2 1 0 2 1 0 1 0 1 1 0 2 2 2 1 1 1 1 1 1
0 2 2 1 1 1 2 0 2 2 1 2 2 0 0 2 2 2 0 1 0 0 0 2 2 2 1 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 0
0 0 0 2 2 1 0 1 2 1 2 0 2 2 0 1 2 0 2 1 1 1 1 2 0 1 2 0 0 1 2 2 2 0 0 1 1 1 2 2 2 1 1 2
0 1 2 0 0 2 2 2 1 2 2 2 1 1 0 1 0 1 0 0 2 0 2 0 2 1 2 1 2 2 1 0 0 0 0 0 0 0 2 1 0 1 2 1
0 2 2 0 0 0 1 1 2 1 2 0 0 0 0 1 0 2 0 0 2 0 2 2 0 1 1 0 0 1 1 1 0 2 2 0 1 2 0 2 1 1 0 1
0 1 1 1 1 2 1 1 0 0 2 0 0 1 0 1 1 1 1 2 0 2 1 1 2 0 0 1 1 2 1 2 1 2 2 2 0 0 1 1 1 1 1 2






The suitable candidates a44,i 89

a44,3 =




0 1 2 2 2 1 2 2 2 1 2 0 0 2 1 0 1 0 0 2 1 1 0 1 0 2 2 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 2 2 2 1 2 0 1 0 2 2 2 1 1 2
1 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 1 1 1 2 0 0 0 1 2 1 1 0 1 2 0 2
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 2 2 1 2 2 0 2 0 0 2 0 0 2 1 1 2
2 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 2 1 2 2 0 2 2 2 2 0 2 1
1 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 2 2 1 1 0 0 1 0 2 0 1 0 2 2 2 2
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 2 1 1 0 2 0 1 0 2 1 2 0 2 0 1 0
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 2 0 1 0 2 0 1 2 0 1 1 0 0 0 0 0
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 1 1 0 2 2 2 1 0 0 2 0 1 1 2 2 2
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 1 1 2 0 2 2 1 0 1 2 2 1 2 2 0 1
2 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 1 2 1 2 1 0 1 2 1 2 2 0 0 0 2 0
1 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 2 2 2 2 0 1 1 1 0 1 0 2 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 2 0 1 2 1 1 0 0 0 2 2 2 2 2 2 0
1 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 2 1 0 2 0 0 2 0 1 2 1 1 1 1
1 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 1 0 0 2 2 1 0 1 1 2 0 1 0 2 1 2
2 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 2 2 1 1 0 0 1 0 2 1 1 2 1 1 2 1
2 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 1 0 1 0 1 0 0 1 1 1 2 2 1 0 2 2
2 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 1 1 2 0 2 1 0 0 0 1 2 1 2 1 0 1
1 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 1 2 2 0 1 0 0 2 1 1 0
1 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 2 1 2 1 1 2 1 0 2 1 1 0 2 0 2 2
1 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 1
1 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 1 0 2 0 0 0 0 2 0 0 0 1 0 0 2 2
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 2 0 0 0 2 2 2 2 1 0 1 1 2 1 0 0
2 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 1
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 1 1 0 0 1 1 1 2 1 0 0 1 1 1 0
1 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 1 1 1 1 1 0 0 1 2 0 0 0 0 1 0 1
1 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 2 1 1 0 2 1 2 1 1 0 0 2 0 2 2 1 1 0 2 1 0 2 0 2 2 2 2 0 0 2 1 2 2 2 0 1 1 2 1 1 1 1
0 1 1 2 2 1 1 0 2 1 1 0 2 0 0 2 1 2 2 0 0 2 2 2 1 2 1 0 0 0 2 1 2 0 1 1 2 1 2 0 2 2 2 1
0 0 0 2 2 1 1 2 1 1 1 0 0 1 0 2 2 1 0 2 0 0 1 2 0 1 2 1 0 2 1 1 1 0 1 2 1 2 0 0 1 1 1 1
2 1 2 1 1 2 0 2 1 0 0 2 2 1 1 1 0 1 0 2 2 1 1 1 2 0 2 0 1 1 0 2 1 1 0 2 1 1 2 1 0 2 2 0
2 2 0 0 2 2 0 0 0 0 1 2 1 2 2 1 0 2 0 0 2 2 1 2 2 0 1 2 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
2 2 1 2 2 1 1 2 1 1 0 0 2 1 1 1 1 0 0 2 0 2 2 1 0 1 1 2 1 2 2 0 2 1 2 1 1 1 0 2 0 1 1 2
1 2 2 0 0 2 1 0 2 2 2 2 2 2 2 0 1 2 2 2 0 2 0 0 1 0 2 0 0 1 0 2 2 2 1 1 2 1 1 1 0 1 1 2
0 1 1 2 2 0 1 2 2 2 2 2 2 1 1 2 2 2 1 1 1 2 0 0 0 0 0 1 1 1 1 0 2 0 1 1 1 0 0 2 0 1 2 0
1 1 1 2 0 1 1 1 1 1 1 0 0 2 2 1 2 2 0 1 1 0 2 2 1 0 1 0 2 2 2 0 1 0 1 2 0 1 1 2 0 2 2 0
0 1 1 2 0 2 2 2 1 2 2 0 1 2 0 1 1 2 2 0 0 0 0 2 0 0 1 1 1 1 0 2 1 2 2 2 0 0 2 0 1 1 1 1
0 0 0 0 1 2 2 2 2 2 1 0 2 2 0 2 0 2 2 2 1 2 2 0 1 2 0 1 1 0 1 0 1 1 0 2 2 2 1 1 1 1 1 1
0 1 1 2 2 2 1 0 1 1 2 1 1 0 0 1 1 1 0 2 0 0 0 1 1 1 2 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 0
0 0 0 1 1 2 0 2 1 2 1 0 1 1 0 2 1 0 1 2 2 2 2 1 0 2 1 0 0 1 2 2 2 0 0 1 1 1 2 2 2 1 1 2
0 2 1 0 0 1 1 1 2 1 1 1 2 2 0 2 0 2 0 0 1 0 1 0 1 2 1 2 2 2 1 0 0 0 0 0 0 0 2 1 0 1 2 1
0 1 1 0 0 0 2 2 1 2 1 0 0 0 0 2 0 1 0 0 1 0 1 1 0 2 2 0 0 1 1 1 0 2 2 0 1 2 0 2 1 1 0 1
0 2 2 2 2 1 2 2 0 0 1 0 0 2 0 2 2 2 2 1 0 1 2 2 1 0 0 2 1 2 1 2 1 2 2 2 0 0 1 1 1 1 1 2






The suitable candidates a44,i 90

a44,4 =




0 1 2 2 2 1 2 2 2 1 2 0 0 2 1 0 1 0 0 2 1 1 0 1 0 2 2 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 1 1 1 2 1 0 2 0 1 1 1 2 2 0
1 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 2 2 2 1 0 0 0 2 1 2 2 0 2 1 0 1
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 1 1 2 1 1 0 1 0 0 1 0 0 1 2 2 2
2 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 1 2 1 1 0 1 1 1 1 0 1 0
1 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 1 1 2 2 0 0 2 0 1 0 2 0 1 1 1 1
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 1 2 2 0 1 0 2 0 1 2 1 0 1 0 2 2
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 1 0 2 0 1 0 2 1 0 2 2 0 0 0 0 1
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 2 2 0 1 1 1 2 0 0 1 0 2 2 1 1 0
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 2 2 1 0 1 1 2 0 2 1 1 2 1 1 0 0
2 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 2 1 2 1 2 0 2 1 2 1 1 0 0 0 1 2
1 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 1 1 1 1 0 2 2 2 0 2 0 1 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 1 0 2 1 2 2 0 0 0 1 1 1 1 1 1 2
1 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 1 2 0 1 0 0 1 0 2 1 2 2 2 2
1 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 2 0 0 1 1 2 0 2 2 1 0 2 0 1 2 0
2 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 1 1 2 2 0 0 2 0 1 2 2 1 2 2 1 1
2 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 2 0 2 0 2 0 0 2 2 2 1 1 2 0 1 1
2 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 2 2 1 0 1 2 0 0 0 2 1 2 1 2 0 2
1 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 2 1 1 0 2 0 0 1 2 2 2
1 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 1 2 1 2 2 1 2 0 1 2 2 0 1 0 1 0
1 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 0
1 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 2 0 1 0 0 0 0 1 0 0 0 2 0 0 1 1
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 1 0 0 0 1 1 1 1 2 0 2 2 1 2 0 2
2 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 0
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 2 2 0 0 2 2 2 1 2 0 0 2 2 2 1
1 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 2 2 2 2 2 0 0 2 1 0 0 0 0 2 0 2
1 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 0 2 0 0 2 2 0 1 2 1 0 0 2 0 2 2 0 0 2 1 1 1 2 2 1 1 2 0 2 1 1 2 1 1 1 0 1 2 0 2 2 2 1
0 0 0 2 2 1 0 1 1 2 1 0 1 1 0 2 0 2 2 2 0 0 2 2 1 1 2 1 1 2 0 0 0 2 0 0 2 1 0 1 0 0 0 2
0 1 1 2 2 1 0 2 2 2 1 0 0 0 0 2 2 0 1 0 0 2 0 2 2 2 1 0 1 1 2 0 2 2 0 1 1 2 1 1 2 2 2 2
1 0 2 0 0 0 1 2 2 0 2 1 1 0 2 0 1 0 1 0 1 1 0 0 0 0 1 1 2 0 1 1 2 0 2 1 1 1 0 2 1 0 0 2
1 1 0 0 1 1 0 0 0 0 2 1 2 1 1 2 0 1 0 0 1 1 2 1 1 0 2 1 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
1 2 0 2 2 1 0 2 2 2 2 0 1 0 2 0 0 1 1 0 0 0 2 0 2 2 2 2 2 1 0 2 0 0 1 0 1 1 1 0 1 2 2 1
2 2 2 1 1 0 0 1 1 1 0 1 1 2 1 1 0 2 2 0 0 0 1 1 1 0 1 1 1 0 1 1 0 1 0 0 2 1 2 2 1 2 2 1
0 0 0 2 2 2 0 2 1 1 0 1 1 0 2 2 2 2 0 1 2 0 1 1 2 0 0 0 2 0 2 2 0 2 0 0 1 0 1 0 1 2 0 2
2 0 0 2 1 1 0 0 2 2 1 0 0 2 1 0 2 2 1 1 2 2 2 2 1 0 2 1 0 1 0 2 2 2 0 1 0 1 2 0 1 0 0 2
0 0 0 2 1 0 2 2 2 1 0 0 2 2 0 0 0 2 2 2 0 2 1 2 2 0 2 0 2 0 1 1 2 1 1 1 0 0 0 1 2 2 2 1
0 1 1 1 0 0 2 2 1 1 1 0 1 2 0 2 1 2 2 0 2 0 2 1 1 1 0 0 2 2 2 2 2 0 2 1 2 2 2 2 2 2 2 2
0 2 2 1 1 1 2 0 2 2 1 2 2 0 0 2 2 2 0 1 0 0 0 2 2 2 1 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 1
0 1 1 0 0 0 1 2 2 1 1 0 2 0 0 2 0 1 0 0 1 0 2 0 2 1 2 1 1 0 0 1 0 2 2 0 1 1 0 0 0 2 2 2
0 2 0 1 1 1 0 0 1 2 1 2 1 2 0 2 1 2 1 2 2 2 0 1 1 1 2 2 0 1 2 2 1 2 2 2 0 0 0 2 1 2 0 2
0 0 0 1 1 2 2 2 2 1 1 0 0 1 0 2 1 0 1 2 2 2 0 0 2 1 1 1 1 0 2 0 1 1 1 2 1 2 1 0 2 2 1 1
0 2 2 2 2 1 2 2 0 0 1 0 0 2 0 2 2 2 2 1 0 1 2 2 1 0 0 2 2 1 2 1 2 1 1 1 0 0 2 2 2 2 2 1






The suitable candidates a44,i 91

a44,5 =




0 1 2 2 2 1 2 2 2 1 2 0 0 2 1 0 1 0 0 2 1 1 0 1 0 2 2 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 2 2 2 1 2 0 1 0 2 2 2 1 1 0
1 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 1 1 1 2 0 0 0 1 2 1 1 0 1 2 0 2
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 2 2 1 2 2 0 2 0 0 2 0 0 2 1 1 1
2 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 2 1 2 2 0 2 2 2 2 0 2 0
1 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 2 2 1 1 0 0 1 0 2 0 1 0 2 2 2 2
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 2 1 1 0 2 0 1 0 2 1 2 0 2 0 1 1
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 2 0 1 0 2 0 1 2 0 1 1 0 0 0 0 2
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 1 1 0 2 2 2 1 0 0 2 0 1 1 2 2 0
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 1 1 2 0 2 2 1 0 1 2 2 1 2 2 0 0
2 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 1 2 1 2 1 0 1 2 1 2 2 0 0 0 2 1
1 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 2 2 2 2 0 1 1 1 0 1 0 2 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 2 0 1 2 1 1 0 0 0 2 2 2 2 2 2 1
1 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 2 1 0 2 0 0 2 0 1 2 1 1 1 1
1 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 1 0 0 2 2 1 0 1 1 2 0 1 0 2 1 0
2 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 2 2 1 1 0 0 1 0 2 1 1 2 1 1 2 2
2 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 1 0 1 0 1 0 0 1 1 1 2 2 1 0 2 2
2 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 1 1 2 0 2 1 0 0 0 1 2 1 2 1 0 1
1 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 1 2 2 0 1 0 0 2 1 1 1
1 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 2 1 2 1 1 2 1 0 2 1 1 0 2 0 2 0
1 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 0
1 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 1 0 2 0 0 0 0 2 0 0 0 1 0 0 2 2
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 2 0 0 0 2 2 2 2 1 0 1 1 2 1 0 1
2 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 0
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 1 1 0 0 1 1 1 2 1 0 0 1 1 1 2
1 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 1 1 1 1 1 0 0 1 2 0 0 0 0 1 0 1
1 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 0 1 0 0 1 1 0 2 1 2 0 0 1 0 1 1 0 0 1 2 2 2 1 1 2 2 1 0 2 1 1 2 1 1 1 0 1 2 0 2 2 2 1
0 0 0 1 1 2 0 2 2 1 2 0 2 2 0 1 0 1 1 1 0 0 1 1 2 2 1 2 1 2 0 0 0 2 0 0 2 1 0 1 0 0 0 2
0 2 2 1 1 2 0 1 1 1 2 0 0 0 0 1 1 0 2 0 0 1 0 1 1 1 2 0 1 1 2 0 2 2 0 1 1 2 1 1 2 2 2 2
2 0 1 0 0 0 2 1 1 0 1 2 2 0 1 0 2 0 2 0 2 2 0 0 0 0 2 2 2 0 1 1 2 0 2 1 1 1 0 2 1 0 0 2
2 2 0 0 2 2 0 0 0 0 1 2 1 2 2 1 0 2 0 0 2 2 1 2 2 0 1 2 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
2 1 0 1 1 2 0 1 1 1 1 0 2 0 1 0 0 2 2 0 0 0 1 0 1 1 1 1 2 1 0 2 0 0 1 0 1 1 1 0 1 2 2 1
1 1 1 2 2 0 0 2 2 2 0 2 2 1 2 2 0 1 1 0 0 0 2 2 2 0 2 2 1 0 1 1 0 1 0 0 2 1 2 2 1 2 2 1
0 0 0 1 1 1 0 1 2 2 0 2 2 0 1 1 1 1 0 2 1 0 2 2 1 0 0 0 2 0 2 2 0 2 0 0 1 0 1 0 1 2 0 2
1 0 0 1 2 2 0 0 1 1 2 0 0 1 2 0 1 1 2 2 1 1 1 1 2 0 1 2 0 1 0 2 2 2 0 1 0 1 2 0 1 0 0 2
0 0 0 1 2 0 1 1 1 2 0 0 1 1 0 0 0 1 1 1 0 1 2 1 1 0 1 0 2 0 1 1 2 1 1 1 0 0 0 1 2 2 2 1
0 2 2 2 0 0 1 1 2 2 2 0 2 1 0 1 2 1 1 0 1 0 1 2 2 2 0 0 2 2 2 2 2 0 2 1 2 2 2 2 2 2 2 2
0 1 1 2 2 2 1 0 1 1 2 1 1 0 0 1 1 1 0 2 0 0 0 1 1 1 2 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 1
0 2 2 0 0 0 2 1 1 2 2 0 1 0 0 1 0 2 0 0 2 0 1 0 1 2 1 2 1 0 0 1 0 2 2 0 1 1 0 0 0 2 2 2
0 1 0 2 2 2 0 0 2 1 2 1 2 1 0 1 2 1 2 1 1 1 0 2 2 2 1 1 0 1 2 2 1 2 2 2 0 0 0 2 1 2 0 2
0 0 0 2 2 1 1 1 1 2 2 0 0 2 0 1 2 0 2 1 1 1 0 0 1 2 2 2 1 0 2 0 1 1 1 2 1 2 1 0 2 2 1 1
0 1 1 1 1 2 1 1 0 0 2 0 0 1 0 1 1 1 1 2 0 2 1 1 2 0 0 1 2 1 2 1 2 1 1 1 0 0 2 2 2 2 2 1






The suitable candidates a44,i 92

a44,6 =




0 1 2 2 2 1 2 2 2 1 2 0 0 2 1 0 1 0 0 2 1 1 0 1 0 2 2 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 1 1 1 2 1 0 2 0 1 1 1 2 2 1
1 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 2 2 2 1 0 0 0 2 1 2 2 0 2 1 0 1
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 1 1 2 1 1 0 1 0 0 1 0 0 1 2 2 1
2 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 1 2 1 1 0 1 1 1 1 0 1 2
1 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 1 1 2 2 0 0 2 0 1 0 2 0 1 1 1 1
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 1 2 2 0 1 0 2 0 1 2 1 0 1 0 2 0
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 1 0 2 0 1 0 2 1 0 2 2 0 0 0 0 0
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 2 2 0 1 1 1 2 0 0 1 0 2 2 1 1 1
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 2 2 1 0 1 1 2 0 2 1 1 2 1 1 0 2
2 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 2 1 2 1 2 0 2 1 2 1 1 0 0 0 1 0
1 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 1 1 1 1 0 2 2 2 0 2 0 1 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 1 0 2 1 2 2 0 0 0 1 1 1 1 1 1 0
1 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 1 2 0 1 0 0 1 0 2 1 2 2 2 2
1 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 2 0 0 1 1 2 0 2 2 1 0 2 0 1 2 1
2 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 1 1 2 2 0 0 2 0 1 2 2 1 2 2 1 2
2 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 2 0 2 0 2 0 0 2 2 2 1 1 2 0 1 1
2 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 2 2 1 0 1 2 0 0 0 2 1 2 1 2 0 2
1 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 2 1 1 0 2 0 0 1 2 2 0
1 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 1 2 1 2 2 1 2 0 1 2 2 0 1 0 1 1
1 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 2
1 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 2 0 1 0 0 0 0 1 0 0 0 2 0 0 1 1
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 1 0 0 0 1 1 1 1 2 0 2 2 1 2 0 0
2 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 2
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 2 2 0 0 2 2 2 1 2 0 0 2 2 2 0
1 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 2 2 2 2 2 0 0 2 1 0 0 0 0 2 0 2
1 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 1 2 2 0 1 2 1 2 2 0 0 1 0 1 1 2 2 0 1 2 0 1 0 1 1 1 2 0 0 2 1 2 2 2 0 1 1 2 1 1 1 1
0 2 2 1 1 2 2 0 1 2 2 0 1 0 0 1 2 1 1 0 0 1 1 1 2 1 2 0 0 0 2 1 2 0 1 1 2 1 2 0 2 2 2 1
0 0 0 1 1 2 2 1 2 2 2 0 0 2 0 1 1 2 0 1 0 0 2 1 0 2 1 2 0 2 1 1 1 0 1 2 1 2 0 0 1 1 1 1
1 2 1 2 2 1 0 1 2 0 0 1 1 2 2 2 0 2 0 1 1 2 2 2 1 0 1 0 1 1 0 2 1 1 0 2 1 1 2 1 0 2 2 0
1 1 0 0 1 1 0 0 0 0 2 1 2 1 1 2 0 1 0 0 1 1 2 1 1 0 2 1 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
1 1 2 1 1 2 2 1 2 2 0 0 1 2 2 2 2 0 0 1 0 1 1 2 0 2 2 1 1 2 2 0 2 1 2 1 1 1 0 2 0 1 1 2
2 1 1 0 0 1 2 0 1 1 1 1 1 1 1 0 2 1 1 1 0 1 0 0 2 0 1 0 0 1 0 2 2 2 1 1 2 1 1 1 0 1 1 2
0 2 2 1 1 0 2 1 1 1 1 1 1 2 2 1 1 1 2 2 2 1 0 0 0 0 0 2 1 1 1 0 2 0 1 1 1 0 0 2 0 1 2 0
2 2 2 1 0 2 2 2 2 2 2 0 0 1 1 2 1 1 0 2 2 0 1 1 2 0 2 0 2 2 2 0 1 0 1 2 0 1 1 2 0 2 2 0
0 2 2 1 0 1 1 1 2 1 1 0 2 1 0 2 2 1 1 0 0 0 0 1 0 0 2 2 1 1 0 2 1 2 2 2 0 0 2 0 1 1 1 1
0 0 0 0 2 1 1 1 1 1 2 0 1 1 0 1 0 1 1 1 2 1 1 0 2 1 0 2 1 0 1 0 1 1 0 2 2 2 1 1 1 1 1 1
0 2 2 1 1 1 2 0 2 2 1 2 2 0 0 2 2 2 0 1 0 0 0 2 2 2 1 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 0
0 0 0 2 2 1 0 1 2 1 2 0 2 2 0 1 2 0 2 1 1 1 1 2 0 1 2 0 0 1 2 2 2 0 0 1 1 1 2 2 2 1 1 2
0 1 2 0 0 2 2 2 1 2 2 2 1 1 0 1 0 1 0 0 2 0 2 0 2 1 2 1 2 2 1 0 0 0 0 0 0 0 2 1 0 1 2 1
0 2 2 0 0 0 1 1 2 1 2 0 0 0 0 1 0 2 0 0 2 0 2 2 0 1 1 0 0 1 1 1 0 2 2 0 1 2 0 2 1 1 0 1
0 1 1 1 1 2 1 1 0 0 2 0 0 1 0 1 1 1 1 2 0 2 1 1 2 0 0 1 1 2 1 2 1 2 2 2 0 0 1 1 1 1 1 2






The suitable candidates a44,i 93

a44,7 =




0 2 1 1 1 2 1 1 1 2 1 0 0 1 2 0 2 0 0 1 2 2 0 2 0 1 1 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 2 2 2 1 2 0 1 0 2 2 2 1 1 2
2 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 1 1 1 2 0 0 0 1 2 1 1 0 1 2 0 2
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 2 2 1 2 2 0 2 0 0 2 0 0 2 1 1 2
1 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 2 1 2 2 0 2 2 2 2 0 2 1
2 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 2 2 1 1 0 0 1 0 2 0 1 0 2 2 2 2
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 2 1 1 0 2 0 1 0 2 1 2 0 2 0 1 0
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 2 0 1 0 2 0 1 2 0 1 1 0 0 0 0 0
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 1 1 0 2 2 2 1 0 0 2 0 1 1 2 2 2
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 1 1 2 0 2 2 1 0 1 2 2 1 2 2 0 1
1 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 1 2 1 2 1 0 1 2 1 2 2 0 0 0 2 0
2 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 2 2 2 2 0 1 1 1 0 1 0 2 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 2 0 1 2 1 1 0 0 0 2 2 2 2 2 2 0
2 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 2 1 0 2 0 0 2 0 1 2 1 1 1 1
2 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 1 0 0 2 2 1 0 1 1 2 0 1 0 2 1 2
1 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 2 2 1 1 0 0 1 0 2 1 1 2 1 1 2 1
1 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 1 0 1 0 1 0 0 1 1 1 2 2 1 0 2 2
1 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 1 1 2 0 2 1 0 0 0 1 2 1 2 1 0 1
2 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 1 2 2 0 1 0 0 2 1 1 0
2 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 2 1 2 1 1 2 1 0 2 1 1 0 2 0 2 2
2 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 1
2 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 1 0 2 0 0 0 0 2 0 0 0 1 0 0 2 2
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 2 0 0 0 2 2 2 2 1 0 1 1 2 1 0 0
1 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 1 1 2 2 0 2 1 2 1 0 0 0 2 1 1 1
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 1 1 0 0 1 1 1 2 1 0 0 1 1 1 0
2 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 1 1 1 1 1 0 0 1 2 0 0 0 0 1 0 1
2 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 2 1 1 0 2 1 2 1 1 0 0 2 0 2 2 1 1 0 2 1 0 2 0 2 2 2 2 0 0 2 1 2 2 2 0 1 1 2 1 1 1 1
0 1 1 2 2 1 1 0 2 1 1 0 2 0 0 2 1 2 2 0 0 2 2 2 1 2 1 0 0 0 2 1 2 0 1 1 2 1 2 0 2 2 2 1
0 0 0 2 2 1 1 2 1 1 1 0 0 1 0 2 2 1 0 2 0 0 1 2 0 1 2 1 0 2 1 1 1 0 1 2 1 2 0 0 1 1 1 1
1 1 2 1 1 2 0 2 1 0 0 2 2 1 1 1 0 1 0 2 2 1 1 1 2 0 2 0 1 1 0 2 1 1 0 2 1 1 2 1 0 2 2 0
1 2 0 0 2 2 0 0 0 0 1 2 1 2 2 1 0 2 0 0 2 2 1 2 2 0 1 2 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
1 2 1 2 2 1 1 2 1 1 0 0 2 1 1 1 1 0 0 2 0 2 2 1 0 1 1 2 1 2 2 0 2 1 2 1 1 1 0 2 0 1 1 2
2 2 2 0 0 2 1 0 2 2 2 2 2 2 2 0 1 2 2 2 0 2 0 0 1 0 2 0 0 1 0 2 2 2 1 1 2 1 1 1 0 1 1 2
0 1 1 2 2 0 1 2 2 2 2 2 2 1 1 2 2 2 1 1 1 2 0 0 0 0 0 1 1 1 1 0 2 0 1 1 1 0 0 2 0 1 2 0
2 1 1 2 0 1 1 1 1 1 1 0 0 2 2 1 2 2 0 1 1 0 2 2 1 0 1 0 2 2 2 0 1 0 1 2 0 1 1 2 0 2 2 0
0 1 1 2 0 2 2 2 1 2 2 0 1 2 0 1 1 2 2 0 0 0 0 2 0 0 1 1 1 1 0 2 1 2 2 2 0 0 2 0 1 1 1 1
0 0 0 0 1 2 2 2 2 2 1 0 2 2 0 2 0 2 2 2 1 2 2 0 1 2 0 1 1 0 1 0 1 1 0 2 2 2 1 1 1 1 1 1
0 1 1 2 2 2 1 0 1 1 2 1 1 0 0 1 1 1 0 2 0 0 0 1 1 1 2 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 0
0 0 0 1 1 2 0 2 1 2 1 0 1 1 0 2 1 0 1 2 2 2 2 1 0 2 1 0 0 1 2 2 2 0 0 1 1 1 2 2 2 1 1 2
0 2 1 0 0 1 1 1 2 1 1 1 2 2 0 2 0 2 0 0 1 0 1 0 1 2 1 2 2 2 1 0 0 0 0 0 0 0 2 1 0 1 2 1
0 1 1 0 0 0 2 2 1 2 1 0 0 0 0 2 0 1 0 0 1 0 1 1 0 2 2 0 0 1 1 1 0 2 2 0 1 2 0 2 1 1 0 1
0 2 2 2 2 1 2 2 0 0 1 0 0 2 0 2 2 2 2 1 0 1 2 2 1 0 0 2 1 2 1 2 1 2 2 2 0 0 1 1 1 1 1 2






The suitable candidates a44,i 94

a44,8 =




0 2 1 1 1 2 1 1 1 2 1 0 0 1 2 0 2 0 0 1 2 2 0 2 0 1 1 0 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 2 0 1 1 0 0 1 1 0 1 2 1 1 0 1 1 1 1 1 0 2 2 0 0 2 2 2 0 0 1 1 1 2 1 0 2 0 1 1 1 2 2 0
2 1 2 0 2 0 0 1 1 2 1 2 1 0 0 1 1 1 0 0 2 0 0 2 2 0 1 0 2 2 2 1 0 0 0 2 1 2 2 0 2 1 0 1
0 2 2 2 1 1 1 0 0 1 0 2 2 2 0 2 1 0 2 2 0 0 2 2 2 2 2 2 1 1 2 1 1 0 1 0 0 1 0 0 1 2 2 2
1 2 0 0 2 1 0 2 0 2 1 2 0 2 0 2 0 0 0 1 1 1 0 2 0 1 1 1 0 0 0 0 1 2 1 1 0 1 1 1 1 0 1 0
2 0 1 2 2 0 1 1 2 0 2 1 2 2 0 2 1 0 1 2 2 1 2 1 0 1 1 0 1 1 2 2 0 0 2 0 1 0 2 0 1 1 1 1
0 1 1 1 2 0 2 2 2 1 2 2 2 1 2 1 1 1 1 2 1 0 0 1 1 1 0 1 1 2 2 0 1 0 2 0 1 2 1 0 1 0 2 2
0 0 2 1 1 0 2 2 1 0 0 2 0 1 1 0 2 0 1 1 1 1 1 0 0 2 2 1 1 0 2 0 1 0 2 1 0 2 2 0 0 0 0 1
0 2 2 2 1 0 1 0 0 1 2 2 0 0 0 2 0 0 1 1 1 2 0 1 2 0 0 1 2 2 0 1 1 1 2 0 0 1 0 2 2 1 1 0
0 2 0 2 1 0 1 1 1 0 2 1 0 0 0 2 1 2 1 1 2 2 1 1 0 2 1 0 2 2 1 0 1 1 2 0 2 1 1 2 1 1 0 0
1 2 2 0 2 1 1 2 1 1 1 0 2 0 0 0 0 0 2 1 1 1 1 1 2 0 2 2 2 1 2 1 2 0 2 1 2 1 1 0 0 0 1 2
2 0 2 1 2 0 2 0 2 2 0 0 2 0 1 0 2 2 0 2 2 0 1 2 2 1 1 0 0 1 1 1 1 0 2 2 2 0 2 0 1 0 0 0
0 1 0 2 1 0 2 2 1 2 0 1 1 2 1 0 1 1 2 1 1 0 0 1 0 2 2 1 1 0 2 1 2 2 0 0 0 1 1 1 1 1 1 2
2 2 2 1 0 1 2 0 1 1 1 0 2 1 0 0 1 2 0 0 0 1 2 0 0 2 1 0 0 0 1 2 0 1 0 0 1 0 2 1 2 2 2 2
2 1 0 2 1 1 2 2 1 2 0 1 0 0 2 0 0 2 0 2 2 1 1 1 1 0 0 0 2 0 0 1 1 2 0 2 2 1 0 2 0 1 2 0
1 0 2 0 1 0 0 0 1 2 1 2 0 2 0 0 2 0 0 2 2 1 1 0 1 2 0 2 1 1 2 2 0 0 2 0 1 2 2 1 2 2 1 1
1 2 2 1 1 1 2 0 0 0 0 2 2 2 0 1 1 0 1 2 2 1 0 0 0 2 0 1 2 0 2 0 2 0 0 2 2 2 1 1 2 0 1 1
1 2 0 2 0 1 2 2 2 0 2 2 2 2 0 2 2 2 0 1 1 1 1 0 1 0 2 2 2 2 1 0 1 2 0 0 0 2 1 2 1 2 0 2
2 1 2 1 2 1 0 1 1 0 0 1 0 2 0 0 0 2 1 2 0 2 1 0 0 0 1 2 0 0 0 0 0 2 1 1 0 2 0 0 1 2 2 2
2 2 1 2 2 1 1 1 0 2 0 0 2 0 0 2 1 0 1 0 0 0 0 2 2 1 2 1 0 1 2 2 2 2 1 0 1 0 0 1 0 2 1 0
0 1 0 0 0 1 2 0 1 1 1 1 0 1 0 0 2 0 0 1 2 0 1 2 2 0 2 2 1 2 1 2 2 1 2 0 1 2 2 0 1 0 1 0
2 1 1 0 1 1 2 0 1 0 1 0 1 2 0 2 2 1 0 2 0 2 2 2 0 1 0 2 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 0
2 1 1 1 1 2 1 2 2 0 0 1 0 0 2 0 2 1 1 1 2 1 0 1 1 0 0 2 2 0 1 0 0 0 0 1 0 0 0 2 0 0 1 1
0 2 2 0 2 0 2 1 1 0 1 2 1 2 2 2 0 2 1 1 1 0 0 0 0 1 2 2 1 0 0 0 1 1 1 1 2 0 2 2 1 2 0 2
1 1 0 2 1 1 2 0 2 1 2 1 1 0 0 1 0 1 2 1 0 2 0 2 2 2 1 1 2 2 1 1 0 1 2 1 2 0 0 0 1 2 2 0
0 0 2 2 2 2 1 0 0 1 2 2 1 0 2 1 0 1 0 2 0 2 0 2 1 1 1 1 0 2 2 0 0 2 2 2 1 2 0 0 2 2 2 1
2 2 1 1 0 2 1 1 1 1 2 0 2 0 2 1 0 2 1 1 1 0 2 0 2 0 0 1 2 2 2 2 2 0 0 2 1 0 0 0 0 2 0 2
2 1 1 1 1 2 2 1 1 2 2 2 1 1 2 1 1 0 0 2 2 1 2 0 1 2 0 0 0 2 1 1 1 1 2 0 2 0 0 2 0 1 2 0
0 0 2 0 0 2 2 0 1 2 1 0 0 2 0 2 2 0 0 2 1 1 1 2 2 1 1 2 0 2 1 1 2 1 1 1 0 1 2 0 2 2 2 1
0 0 0 2 2 1 0 1 1 2 1 0 1 1 0 2 0 2 2 2 0 0 2 2 1 1 2 1 1 2 0 0 0 2 0 0 2 1 0 1 0 0 0 2
0 1 1 2 2 1 0 2 2 2 1 0 0 0 0 2 2 0 1 0 0 2 0 2 2 2 1 0 1 1 2 0 2 2 0 1 1 2 1 1 2 2 2 2
2 0 2 0 0 0 1 2 2 0 2 1 1 0 2 0 1 0 1 0 1 1 0 0 0 0 1 1 2 0 1 1 2 0 2 1 1 1 0 2 1 0 0 2
2 1 0 0 1 1 0 0 0 0 2 1 2 1 1 2 0 1 0 0 1 1 2 1 1 0 2 1 0 2 2 2 0 1 0 0 0 0 0 0 1 0 1 0
2 2 0 2 2 1 0 2 2 2 2 0 1 0 2 0 0 1 1 0 0 0 2 0 2 2 2 2 2 1 0 2 0 0 1 0 1 1 1 0 1 2 2 1
1 2 2 1 1 0 0 1 1 1 0 1 1 2 1 1 0 2 2 0 0 0 1 1 1 0 1 1 1 0 1 1 0 1 0 0 2 1 2 2 1 2 2 1
0 0 0 2 2 2 0 2 1 1 0 1 1 0 2 2 2 2 0 1 2 0 1 1 2 0 0 0 2 0 2 2 0 2 0 0 1 0 1 0 1 2 0 2
1 0 0 2 1 1 0 0 2 2 1 0 0 2 1 0 2 2 1 1 2 2 2 2 1 0 2 1 0 1 0 2 2 2 0 1 0 1 2 0 1 0 0 2
0 0 0 2 1 0 2 2 2 1 0 0 2 2 0 0 0 2 2 2 0 2 1 2 2 0 2 0 2 0 1 1 2 1 1 1 0 0 0 1 2 2 2 1
0 1 1 1 0 0 2 2 1 1 1 0 1 2 0 2 1 2 2 0 2 0 2 1 1 1 0 0 2 2 2 2 2 0 2 1 2 2 2 2 2 2 2 2
0 2 2 1 1 1 2 0 2 2 1 2 2 0 0 2 2 2 0 1 0 0 0 2 2 2 1 0 2 2 1 1 2 2 1 1 1 2 0 2 2 2 2 1
0 1 1 0 0 0 1 2 2 1 1 0 2 0 0 2 0 1 0 0 1 0 2 0 2 1 2 1 1 0 0 1 0 2 2 0 1 1 0 0 0 2 2 2
0 2 0 1 1 1 0 0 1 2 1 2 1 2 0 2 1 2 1 2 2 2 0 1 1 1 2 2 0 1 2 2 1 2 2 2 0 0 0 2 1 2 0 2
0 0 0 1 1 2 2 2 2 1 1 0 0 1 0 2 1 0 1 2 2 2 0 0 2 1 1 1 1 0 2 0 1 1 1 2 1 2 1 0 2 2 1 1
0 2 2 2 2 1 2 2 0 0 1 0 0 2 0 2 2 2 2 1 0 1 2 2 1 0 0 2 2 1 2 1 2 1 1 1 0 0 2 2 2 2 2 1






Appendix F

The matrix a

We display the matrix a as a Magma input. This matrix has been obtained by applying
the algorithm of Chapter 4 to the matrix a44,1 of Appendix E.

a:=G![ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 2, 2,

0, 1, 1, 1, 1, 1, 0, 2, 2, 2, 2, 2, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0, 2, 2, 0, 1, 0, 0, 2, 2, 0, 1, 0, 0, 2, 2, 0, 1, 0,

0, 2, 2, 0, 2, 2, 0, 2, 1, 2, 2, 2, 0, 2, 1, 2, 0, 1, 1, 2, 2, 0, 0, 1, 1, 2, 2, 0, 1, 2, 0, 1, 2, 2, 1, 2, 0, 1, 2, 2, 2, 1, 0,

0, 2, 1, 2, 1, 0, 0, 2, 1, 2, 2, 2, 1, 1, 0, 2, 2, 2, 1, 1, 0, 0, 1, 0, 2, 0, 1, 0, 1, 0, 2, 0, 1, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 0,

0, 2, 0, 0, 2, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0,

1, 1, 1, 1, 1, 0, 1, 1, 1, 1, 0, 2, 2, 0, 0, 0, 0, 2, 2, 0, 0, 0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 2, 2, 0, 2, 0, 2, 2, 2, 2, 2, 0, 2,

2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 0, 2, 1, 1, 2, 0, 0, 2, 2,

0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 1, 2, 0, 0, 2, 2, 1, 2, 1, 0, 2, 1, 2, 1, 2, 0, 1, 2, 1,

0, 2, 1, 1, 2, 2, 0, 1, 2, 2, 1, 2, 0, 1, 0, 1, 1, 1, 0, 2, 0, 2, 2, 0, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 1, 1, 1, 0, 1,

0, 2, 2, 2, 1, 1, 2, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 1, 1, 2, 1, 1, 2, 2, 2, 1, 2, 2, 2, 0, 1, 1, 0, 1, 1, 0, 2, 2, 0, 2, 0, 0, 1,

0, 1, 0, 0, 2, 2, 0, 1, 2, 1, 1, 1, 1, 1, 2, 1, 0, 2, 1, 0, 0, 2, 1, 2, 1, 2, 1, 0, 2, 2, 1, 2, 1, 1, 1, 0, 0, 1, 2, 0, 2, 0, 2,

1, 2, 1, 1, 1, 1, 2, 1, 1, 2, 2, 0, 1, 2, 1, 0, 2, 1, 2, 1, 2, 0, 1, 2, 1, 0, 1, 2, 0, 0, 2, 0, 2, 1, 0, 0, 0, 1, 0, 2, 0, 1, 0,

2, 0, 1, 0, 2, 1, 2, 0, 2, 2, 1, 2, 1, 0, 1, 1, 2, 2, 1, 0, 1, 1, 0, 1, 2, 0, 2, 2, 0, 1, 0, 2, 1, 1, 0, 2, 0, 1, 2, 2, 0, 0, 1,

0, 1, 2, 1, 0, 2, 0, 2, 1, 2, 2, 1, 2, 0, 2, 0, 1, 2, 1, 0, 1, 0, 0, 0, 2, 1, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 2, 1, 2, 1, 2, 2, 0, 2, 0, 0, 0, 0, 1, 2, 0, 0, 0, 0, 2, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 2, 1, 2, 1, 1, 0, 2, 1, 1, 2,

2, 0, 1, 2, 2, 1, 2, 1, 0, 2, 2, 1, 1, 2, 0, 1, 1, 2, 0, 1, 2, 1, 1, 1, 0, 2, 1, 2, 2, 2, 0, 2, 2, 2, 1, 0, 0, 1, 1, 1, 2, 0, 2,

1, 2, 0, 0, 1, 1, 2, 1, 0, 0, 2, 2, 1, 0, 1, 1, 2, 1, 2, 0, 2, 2, 1, 2, 2, 2, 1, 0, 0, 1, 1, 1, 2, 0, 0, 1, 1, 0, 0, 0, 2, 2, 2,

0, 0, 0, 1, 0, 0, 1, 2, 2, 1, 2, 2, 0, 2, 2, 1, 2, 0, 1, 2, 0, 0, 0, 1, 2, 0, 1, 2, 1, 2, 0, 1, 1, 2, 1, 0, 2, 1, 1, 2, 0, 0, 2,

2, 0, 0, 2, 2, 1, 1, 1, 2, 0, 2, 0, 2, 1, 2, 0, 1, 1, 2, 1, 1, 2, 1, 0, 1, 2, 2, 1, 2, 0, 2, 0, 2, 1, 1, 1, 0, 0, 1, 2, 2, 2, 0,

2, 2, 1, 1, 1, 0, 1, 1, 2, 2, 2, 0, 2, 1, 2, 1, 0, 2, 1, 2, 1, 2, 0, 1, 2, 0, 1, 1, 0, 1, 1, 0, 2, 2, 0, 2, 2, 2, 0, 1, 1, 0, 1,

1, 0, 2, 2, 0, 0, 1, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 1, 0, 1, 0, 0, 1, 0, 0, 0, 2, 2, 2, 1, 0, 0, 0, 1,

2, 0, 2, 1, 2, 2, 2, 2, 1, 2, 0, 0, 2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 0, 1, 0, 1, 2, 1, 2, 1, 0, 2, 2, 1, 2, 0, 1, 2, 1, 2, 2, 2, 0,

0, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 1, 0, 0, 2, 0, 1, 1, 0, 0, 1, 0, 2, 2, 2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 1, 2, 1, 0, 2, 1,

2, 1, 2, 0, 1, 2, 1, 2, 0, 0, 0, 1, 2, 1, 0, 0, 0, 2, 2, 0, 2, 1, 2, 1, 1, 0, 1, 2, 1, 2, 0, 2, 2, 2, 0, 2, 0, 1, 1, 1, 0, 1, 2,

2, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 0, 0, 0, 2, 0, 0, 2, 0, 0, 1, 1, 2, 1, 1, 1, 1, 2, 1, 2, 1, 0, 2, 2, 1, 1, 1, 0, 0, 2, 1, 2, 0,

1, 2, 0, 0, 0, 1, 2, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 2, 2, 0, 2, 1, 1, 2, 2, 0, 0, 0, 1, 1, 0, 2, 0, 0, 2, 2, 0, 1, 2, 2, 0, 1, 0,

0, 1, 1, 0, 2, 0, 0, 2, 0, 1, 2, 1, 0, 1, 0, 2, 1, 2, 0, 0, 1, 1, 2, 0, 0, 0, 2, 2, 1, 0, 0, 0, 0, 1, 1, 1, 2, 0, 0, 2, 2, 2, 1,

1, 1, 0, 2, 2, 0, 2, 2, 0, 1, 1, 0, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1, 1, 1, 2, 0, 1, 1, 2, 2, 1, 0, 2, 2, 0, 0, 2, 2, 0, 0, 1,

0, 0, 2, 1, 2, 1, 1, 1, 1, 1, 2, 1, 2, 0, 1, 1, 2, 2, 1, 1, 0, 1, 2, 2, 1, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 0, 2, 1, 0, 1, 2, 1, 0,

2, 1, 1, 2, 2, 2, 0, 0, 0, 0, 2, 0, 1, 1, 0, 0, 1, 0, 2, 2, 0, 2, 2, 2, 1, 2, 0, 1, 1, 1, 2, 1, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2,

1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1, 0, 1, 1, 2, 2, 1, 0, 2, 2, 1, 1, 2, 0, 0, 1, 2, 2, 2, 0, 0, 2, 1, 1, 1, 1, 1, 1, 1, 2, 0,

2, 2, 2, 2, 1, 0, 1, 0, 0, 2, 1, 2, 2, 0, 0, 1, 2, 1, 0, 0, 2, 0, 0, 0, 1, 2, 2, 2, 0, 0, 0, 1, 2, 0, 1, 2, 1, 1, 1, 1, 2, 1, 1,

1, 0, 0, 1, 2, 1, 0, 2, 1, 1, 2, 1, 2, 0, 1, 1, 2, 0, 2, 0, 2, 2, 1, 2, 2, 2, 2, 2, 1, 0, 0, 1, 1, 0, 2, 1, 0, 0, 0, 0, 1, 2, 0,

0, 0, 0, 0, 2, 2, 0, 1, 0, 0, 1, 1, 0, 2, 0, 2, 1, 1, 1, 1, 0, 1, 2, 2, 2, 2, 2, 2, 0, 2, 0, 0, 1, 1, 0, 1, 0, 0, 1, 0, 2, 1, 2,

1, 2, 0, 1, 2, 1, 2, 1, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 1, 2, 1, 0, 2, 1, 2, 1, 2, 0, 1, 2, 1, 0, 0, 0, 2, 0, 2, 0, 0, 0, 1, 0,

0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 2, 0, 2,

0, 0, 2, 2, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 2, 0, 1, 1, 2, 1, 2, 0, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 2, 1, 0,

1, 2, 1, 2, 1, 0, 1, 2, 2, 1, 0, 1, 1, 2, 2, 1, 0, 1, 1, 2, 1, 0, 2, 2, 2, 0, 1, 0, 2, 2, 2, 0, 2, 0, 0, 1, 1, 1, 2, 0, 0, 1, 1,

1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 1, 1, 2, 0, 1, 2, 1, 1, 2, 0, 1, 2, 1, 0, 2, 0, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0,

2, 1, 1, 2, 0, 2, 2, 0, 0, 2, 0, 2, 2, 2, 0, 0, 0, 1, 2, 2, 2, 0, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 0, 0, 1, 1, 0, 1, 1, 0, 2, 2, 2,

1, 1, 1, 0, 2, 1, 1, 1, 0, 1, 2, 2, 0, 2, 0, 2, 1, 1, 2, 2, 0, 2, 0, 1, 0, 0, 1, 1, 1, 2, 0, 1, 1, 1, 1, 2, 0, 0, 0, 1, 2, 0, 1,

1, 2, 1, 1, 2, 0, 0, 2, 2, 1, 1, 2, 0, 1, 0, 1, 2, 1, 1, 2, 2, 1, 0, 1, 2, 0, 0, 1, 1, 1, 1, 2, 1, 2, 0, 1, 1, 2, 1, 0, 2, 0, 0,

2, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 1, 0, 0, 2, 2, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 2, 2, 2, 1, 2, 0, 1, 0, 0, 0, 1, 0, 1, 2, 2, 2, 1,

1, 2, 0, 0, 1, 2, 2, 2, 1, 0, 2, 2, 1, 1, 0, 2, 2, 1, 1, 1, 2, 1, 2, 1, 2, 1, 2, 2, 2, 1, 2, 2, 0, 2, 0, 0, 0, 1, 2, 0, 1, 2, 1,

0, 2, 1, 2, 2, 1, 2, 2, 0, 1, 1, 2, 2, 2, 2, 2, 2, 2, 1, 2, 2, 1, 0, 1, 0, 1, 2, 0, 2, 0, 0, 1, 2, 0, 1, 0, 2, 1, 0, 2, 2, 0, 1,

2, 2, 1, 1, 1, 0, 2, 1, 0, 2, 0, 0, 1, 0, 2, 0, 1, 2, 0, 2, 0, 2, 2, 0, 0, 1, 0, 1, 2, 2, 2, 2, 0, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 1, 0, 2, 2, 0, 0, 1, 0, 1, 1, 0, 0, 0, 2, 2, 2, 2, 2, 0, 1, 1, 2, 1, 1, 0, 1, 0,

1, 0, 0, 2, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 0, 0, 2, 0, 0, 1, 2, 1, 0, 0, 1, 1, 1, 0, 2, 0, 0, 1, 1, 0, 0, 2, 0, 2, 2, 1, 2,

2, 0, 0, 0, 2, 2, 1, 1, 1, 0, 0, 1, 0, 0, 2, 2, 1, 0, 0, 2, 2, 0, 0, 1, 0, 0, 2, 2, 1, 2, 2, 1, 1, 2, 1, 1, 1, 2, 2, 2, 2, 1, 1,
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1, 0, 2, 0, 2, 0, 0, 1, 2, 0, 1, 0, 1, 0, 0, 1, 1, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 2, 1,

1, 2, 1, 1, 0, 2, 2, 2, 2, 2, 0, 0, 1, 1, 0, 0, 0, 0, 2, 2, 0, 0, 1, 1, 0, 2, 0, 0, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 2, 1,

0, 0, 1, 1, 0, 0, 2, 0, 0, 1, 1, 0, 0, 2, 0, 2, 1, 0, 2, 0, 0, 1, 0, 2, 2, 1, 1, 1, 2, 1, 2, 2, 0, 0, 2, 1, 0, 0, 2, 2, 0, 0, 1,

0, 0, 2, 2, 1, 2, 2, 1, 1, 0, 0, 1, 0, 0, 2, 2, 2, 1, 1, 1, 0, 2, 1, 1, 1, 2, 2, 2, 0, 1, 0, 1, 0, 2, 0, 2, 0, 0, 1, 0, 2, 0, 0,

2, 0, 0, 1, 1, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 2, 2, 2, 2, 1, 1, 1, 2, 1, 2, 2, 1, 1, 0, 2, 1, 2, 2, 2, 1, 0, 2, 1, 1, 2, 0, 0, 0,

1, 0, 1, 2, 2, 1, 2, 0, 1, 0, 0, 2, 1, 2, 2, 0, 2, 2, 1, 2, 1, 2, 2, 1, 2, 1, 0, 2, 1, 0, 0, 0, 1, 2, 0, 1, 1, 2, 2, 2, 2, 2, 2,

1, 2, 2, 0, 1, 0, 1, 0, 1, 2, 2, 2, 2, 1, 2, 2, 0, 1, 0, 2, 1, 0, 0, 2, 0, 0, 1, 2, 1, 1, 1, 0, 2, 1, 2, 2, 0, 1, 2, 2, 2, 0, 1,

2, 0, 2, 0, 2, 0, 0, 1, 0, 0, 1, 2, 2, 2, 2, 0, 2, 2, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2,

0, 0, 0, 0, 0, 0, 2, 0, 0, 2, 2, 0, 1, 0, 2, 2, 2, 2, 1, 0, 2, 2, 2, 2, 2, 0, 0, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 1, 2, 0, 1, 1, 2, 1, 2, 0, 1, 1, 2, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 0, 2, 0, 2, 1, 2, 0, 2, 0, 2, 1, 2, 1, 0,

1, 1, 2, 2, 1, 0, 1, 1, 2, 2, 2, 0, 1, 1, 2, 2, 2, 0, 1, 1, 2, 2, 2, 2, 0, 1, 0, 2, 2, 2, 0, 1, 0, 2, 1, 0, 2, 0, 1, 2, 1, 0, 2,

0, 1, 2, 0, 2, 2, 0, 1, 2, 0, 2, 0, 2, 1, 0, 2, 1, 1, 2, 0, 0, 1, 0, 1, 0, 1, 1, 0, 1, 1, 0, 1, 0, 2, 1, 0, 1, 1, 1, 0, 0, 1, 1,

1, 1, 0, 0, 1, 1, 1, 0, 2, 1, 0, 1, 1, 1, 0, 1, 1, 0, 2, 1, 1, 2, 2, 0, 1, 2, 2, 0, 2, 0, 2, 2, 2, 1, 1, 1, 0, 2, 1, 1, 1, 0, 1,

2, 1, 0, 1, 1, 1, 1, 2, 1, 1, 2, 1, 1, 2, 2, 0, 2, 0, 0, 2, 1, 1, 2, 1, 0, 2, 1, 2, 1, 1, 1, 2, 1, 1, 2, 0, 1, 2, 0, 0, 2, 2, 0,

2, 1, 2, 1, 0, 0, 1, 2, 2, 1, 0, 1, 2, 1, 2, 2, 0, 1, 2, 0, 0, 2, 1, 2, 1, 1, 2, 1, 0, 2, 2, 0, 1, 2, 1, 0, 2, 1, 2, 0, 2, 2, 2,

2, 2, 0, 0, 0, 0, 0, 2, 1, 1, 1, 2, 1, 0, 1, 2, 1, 2, 1, 0, 2, 1, 1, 0, 2, 0, 2, 1, 1, 0, 2, 0, 1, 2, 1, 2, 1, 2, 1, 1, 1, 2, 1,

1, 2, 1, 0, 2, 1, 0, 0, 0, 1, 2, 0, 2, 1, 2, 1, 2, 2, 2, 1, 2, 2, 0, 2, 2, 2, 1, 1, 2, 2, 1, 1, 2, 0, 0, 0, 0, 1, 1, 1, 1, 2, 2,

2, 2, 1, 2, 0, 0, 2, 2, 2, 1, 0, 0, 1, 0, 2, 0, 0, 1, 1, 1, 1, 2, 1, 2, 2, 2, 1, 0, 0, 0, 2, 2, 0, 1, 0, 1, 1, 2, 0, 0, 0, 0, 1,

1, 1, 1, 2, 0, 2, 0, 0, 1, 1, 0, 1, 1, 0, 1, 2, 2, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 2, 0, 0, 1, 0, 1,

0, 1, 2, 1, 0, 1, 1, 1, 2, 1, 0, 1, 1, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 0, 2, 2, 1, 0, 0, 1, 1, 0, 0, 2, 0, 0, 1, 1, 2, 1, 0, 2, 1,

1, 2, 1, 0, 2, 1, 2, 1, 2, 1, 2, 2, 0, 2, 0, 1, 0, 1, 2, 1, 0, 0, 0, 0, 1, 2, 2, 2, 1, 1, 2, 1, 0, 2, 2, 1, 1, 1, 2, 0, 1, 0, 0,

1, 1, 0, 1, 2, 2, 1, 0, 2, 2, 1, 1, 2, 1, 1, 0, 0, 2, 1, 1, 1, 1, 1, 2, 2, 1, 2, 1, 2, 2, 1, 2, 2, 0, 2, 0, 1, 2, 0, 2, 1, 1, 0,

1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 0, 0, 1, 0, 0, 0, 1, 0, 1, 2, 1, 2, 2, 1, 2, 2, 1, 2, 2, 1, 2, 0, 0, 0, 1, 0,

1, 1, 0, 2, 0, 0, 1, 0, 0, 2, 0, 0, 1, 2, 1, 0, 0, 1, 1, 1, 2, 1, 0, 2, 1, 1, 2, 1, 0, 2, 1, 0, 2, 0, 1, 0, 1, 2, 1, 2, 1, 2, 2,

1, 2, 2, 2, 1, 1, 2, 1, 0, 0, 0, 0, 1, 1, 2, 0, 1, 0, 2, 1, 0, 2, 2, 1, 2, 1, 0, 2, 2, 1, 0, 1, 1, 0, 1, 2, 2, 1, 1, 1, 1, 1, 1,

2, 1, 1, 0, 0, 2, 1, 2, 2, 0, 2, 2, 2, 1, 2, 1, 2, 0, 2, 1, 0, 2, 1, 2, 0, 1, 2, 2, 0, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0, 1, 2, 0, 1,

0, 0, 2, 2, 0, 1, 0, 1, 1, 1, 0, 1, 2, 2, 1, 1, 0, 1, 2, 2, 2, 2, 0, 1, 0, 1, 1, 2, 0, 1, 0, 0, 0, 0, 0, 1, 2, 0, 1, 2, 1, 0, 2,

1, 2, 1, 2, 2, 0, 2, 2, 1, 2, 1, 2, 2, 1, 1, 2, 0, 0, 0, 2, 2, 1, 1, 2, 2, 2, 2, 2, 1, 2, 0, 0, 1, 1, 1, 1, 2, 0, 1, 0, 2, 0, 0,

0, 2, 2, 2, 1, 0, 2, 2, 2, 1, 0, 0, 1, 1, 1, 1, 2, 1, 1, 1, 2, 0, 0, 0, 0, 2, 2, 0, 1, 0, 0, 2, 0, 0, 1, 1, 0, 1, 1, 1, 1, 2, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 0, 1, 0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 2, 0, 2, 1, 1, 2, 0, 0, 2, 2,

2, 2, 1, 0, 2, 1, 1, 2, 0, 0, 2, 2, 2, 2, 1, 1, 0, 0, 0, 2, 1, 1, 0, 0, 0, 2, 0, 1, 2, 1, 1, 1, 0, 1, 2, 1, 1, 1, 1, 0, 1, 2, 2,

2, 1, 0, 1, 2, 2, 2, 2, 0, 1, 0, 2, 2, 2, 0, 1, 0, 2, 2, 1, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0, 1, 2, 1, 1, 0, 0, 1, 2, 1, 1, 0, 0,

1, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 1, 0, 2, 2, 0, 1, 1, 0, 2, 2, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 0, 1, 1, 1,

1, 1, 0, 0, 0, 2, 0, 1, 2, 2, 0, 1, 0, 0, 0, 2, 0, 2, 2, 1, 1, 2, 1, 0, 0, 0, 0, 1, 1, 2, 1, 0, 2, 1, 0, 2, 0, 0, 2, 0, 1, 1, 1,

0, 1, 1, 1, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 0, 1, 1, 1, 0, 1, 2, 1, 1, 0, 1, 0, 0, 2, 1, 1, 0, 1, 2, 0, 2, 0, 0, 0, 2, 2, 0, 0, 1,

2, 2, 1, 2, 1, 1, 0, 2, 1, 0, 1, 2, 0, 2, 0, 1, 1, 0, 1, 0, 1, 1, 0, 0, 0, 2, 1, 1, 0, 1, 2, 0, 2, 1, 1, 2, 0, 1, 0, 0, 2, 1, 1,

1, 0, 0, 2, 1, 1, 0, 0, 1, 1, 2, 1, 1, 0, 1, 0, 1, 2, 2, 0, 2, 2, 2, 1, 0, 0, 1, 0, 0, 0, 2, 0, 1, 2, 0, 0, 2, 2, 2, 0, 2, 2, 0,

0, 0, 1, 0, 2, 2, 0, 0, 2, 2, 0, 0, 0, 1, 2, 0, 0, 2, 2, 2, 2, 1, 1, 1, 2, 2, 2, 1, 0, 0, 1, 2, 1, 0, 1, 2, 2, 2, 0, 2, 0, 2, 1,

2, 0, 0, 0, 1, 1, 2, 0, 1, 1, 1, 1, 2, 0, 2, 2, 2, 2, 2, 0, 0, 1, 0, 1, 0, 2, 1, 1, 1, 2, 2, 1, 1, 1, 1, 2, 2, 2, 0, 0, 0, 1, 2,

2, 1, 1, 1, 0, 1, 1, 0, 0, 2, 0, 2, 1, 2, 0, 2, 0, 2, 1, 0, 0, 0, 0, 0, 0, 2, 2, 1, 1, 1, 0, 0, 0, 1, 2, 2, 2, 0, 1, 1, 1, 0, 1,

0, 0, 1, 2, 2, 2, 1, 0, 2, 2, 1, 0, 2, 0, 0, 2, 2, 0, 1, 2, 0, 1, 2, 0, 2, 0, 1, 0, 1, 0, 2, 2, 2, 1, 1, 2, 2, 1, 2, 2, 2, 0, 1,

0, 0, 1, 0, 1, 2, 1, 1, 1, 2, 1, 2, 0, 1, 2, 1, 1, 0, 0, 0, 2, 2, 1, 2, 0, 1, 2, 1, 1, 2, 2, 0, 0, 1, 1, 2, 2, 2, 0, 1, 0, 1, 2,

1, 0, 0, 1, 0, 1, 0, 0, 2, 1, 0, 2, 2, 0, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 2, 2, 2, 2, 2, 0, 1, 0, 0, 2, 1, 1, 1, 0, 1, 1, 2, 1, 1,

1, 0, 0, 1, 0, 2, 0, 2, 2, 2, 1, 0, 0, 0, 0, 2, 1, 1, 1, 0, 2, 2, 2, 2, 2, 1, 0, 2, 2, 0, 1, 0, 0, 1, 2, 1, 0, 2, 0, 0, 2, 2, 0,

1, 0, 2, 1, 2, 0, 0, 1, 0, 2, 1, 0, 1, 2, 2, 2, 2, 1, 0, 0, 2, 0, 2, 0, 1, 0, 0, 1, 2, 1, 2, 0, 1, 2, 0, 1, 2, 1, 1, 1, 2, 1, 2,

0, 1, 2, 1, 1, 0, 0, 0, 2, 1, 1, 2, 2, 2, 0, 1, 1, 2, 2, 0, 0, 0, 1, 0, 1, 0, 0, 1, 0, 1, 2, 1, 0, 0, 0, 1, 0, 2, 0, 2, 1, 0, 2,

2, 0, 2, 2, 2, 0, 1, 0, 0, 0, 0, 0, 2, 2, 1, 1, 2, 1, 1, 1, 0, 2, 1, 1, 1, 0, 2, 2, 2, 1, 0, 0, 0, 0, 1, 0, 2, 0, 0, 0, 2, 2, 1,

2, 2, 0, 2, 0, 2, 1, 0, 0, 1, 0, 1, 2, 2, 0, 2, 2, 0, 0, 2, 1, 0, 2, 0, 0, 0, 2, 2, 2, 0, 1, 2, 1, 1, 1, 1, 1, 0, 1, 1, 0, 2, 0,

2, 1, 0, 0, 0, 0, 2, 2, 2, 2, 1, 0, 0, 1, 2, 1, 1, 1, 1, 2, 2, 2, 2, 0, 2, 1, 2, 0, 0, 1, 2, 2, 2, 0, 1, 1, 1, 1, 2, 0, 0, 0, 1,

1, 2, 0, 0, 1, 0, 1, 0, 2, 2, 2, 2, 2, 2, 0, 1, 1, 1, 2, 2, 2, 1, 1, 1, 2, 2, 1, 1, 1, 1, 0, 1, 1, 0, 0, 0, 1, 2, 2, 2, 0, 2, 0,

2, 1, 0, 0, 2, 0, 2, 1, 2, 2, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 1, 0, 0,

0, 2, 0, 0, 2, 1, 0, 1, 2, 2, 1, 1, 0, 0, 2, 2, 0, 2, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 1, 0, 1, 0, 0, 1, 1, 2, 1, 0, 1, 0, 1, 2,

1, 0, 1, 0, 1, 0, 1, 2, 2, 2, 1, 0, 1, 2, 2, 2, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 2, 1, 0, 2, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1,

1, 0, 0, 0, 0, 1, 1, 0, 0, 2, 0, 1, 1, 0, 0, 2, 0, 1, 1, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 0, 2, 2, 2, 2, 0, 1, 2, 2, 2, 2,

0, 1, 1, 1, 0, 1, 0, 0, 0, 1, 0, 0, 1, 1, 2, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2, 1, 1, 1, 1, 2, 0, 2, 1, 1, 0, 2, 1, 1, 1, 2, 1, 2,

0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 2, 1, 1, 0, 2, 0, 1, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 2, 0, 2, 2, 0, 1, 1, 2, 2, 0, 0, 2, 0, 2, 0,

0, 1, 1, 0, 0, 2, 2, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 1, 2, 2, 2, 0, 0, 2, 0, 0, 1, 1, 0, 0, 1, 2, 0, 2, 2, 1, 0, 1, 2, 0, 0, 1, 1,

1, 1, 1, 0, 0, 2, 1, 1, 2, 1, 2, 2, 2, 0, 2, 2, 2, 0, 2, 1, 2, 2, 1, 2, 0, 2, 2, 0, 2, 1, 2, 0, 1, 2, 0, 2, 1, 0, 0, 0, 2, 0, 0,

0, 0, 2, 1, 2, 0, 2, 2, 1, 2, 1, 0, 0, 2, 0, 2, 2, 0, 1, 2, 2, 1, 2, 1, 2, 1, 0, 2, 2, 2, 0, 0, 2, 2, 2, 1, 1, 1, 0, 1, 0, 1, 1,

1, 2, 0, 1, 2, 1, 1, 2, 0, 1, 2, 1, 1, 1, 2, 0, 1, 1, 1, 1, 0, 0, 2, 1, 0, 2, 2, 2, 1, 0, 2, 1, 1, 2, 2, 0, 0, 1, 2, 2, 1, 2, 1,

2, 0, 2, 2, 0, 2, 1, 0, 1, 0, 0, 0, 0, 1, 2, 0, 1, 1, 0, 0, 1, 2, 2, 2, 0, 2, 2, 2, 0, 0, 1, 1, 1, 0, 1, 1, 0, 1, 1, 2, 0, 0, 2,

1, 0, 1, 1, 0, 0, 2, 2, 0, 1, 1, 2, 0, 2, 2, 0, 1, 1, 0, 0, 1, 0, 2, 1, 2, 0, 2, 0, 2, 2, 0, 2, 1, 1, 2, 1, 2, 0, 0, 1, 1, 2, 1,

2, 2, 2, 0, 0, 1, 0, 0, 0, 0, 0, 2, 0, 0, 1, 2, 0, 2, 0, 2, 2, 1, 0, 2, 1, 1, 1, 2, 1, 2, 0, 1, 0, 1, 2, 2, 2, 1, 0, 0, 1, 1, 2,

2, 1, 2, 0, 2, 1, 2, 0, 2, 1, 2, 2, 0, 2, 2, 1, 0, 2, 2, 1, 0, 2, 1, 0, 0, 2, 2, 2, 2, 2, 1, 0, 2, 1, 1, 1, 1, 0, 0, 1, 2, 2, 1,

2, 1, 1, 1, 0, 0, 2, 0, 2, 0, 1, 0, 2, 1, 2, 0, 2, 1, 1, 1, 1, 0, 0, 2, 0, 1, 0, 2, 2, 2, 0, 1, 1, 1, 1, 1, 1, 0, 1, 1, 0, 2, 2,

0, 2, 2, 1, 0, 1, 2, 1, 1, 1, 0, 0, 1, 1, 2, 1, 0, 1, 0, 0, 0, 1, 2, 1, 1, 0, 1, 2, 1, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 1,

1, 1, 0, 1, 2, 0, 0, 1, 0, 1, 2, 2, 1, 1, 1, 2, 1, 2, 2, 2, 1, 2, 0, 2, 2, 1, 0, 0, 1, 1, 2, 0, 2, 2, 1, 0, 1, 2, 0, 2, 1, 2, 0,

0, 2, 2, 2, 2, 2, 2, 1, 0, 2, 1, 1, 1, 0, 0, 1, 2, 2, 1, 0, 2, 1, 1, 0, 0, 2, 0, 2, 0, 2, 1, 2, 1, 1, 1, 2, 1, 1, 1, 1, 0, 1, 0,

2, 1, 2, 0, 2, 2, 0, 1, 1, 1, 0, 2, 0, 1, 0, 2, 0, 2, 2, 1, 0, 2, 1, 0, 1, 2, 0, 0, 0, 0, 2, 0, 0, 0, 0, 2, 1, 2, 0, 1, 1, 2, 0,

2, 1, 1, 1, 0, 0, 1, 2, 1, 2, 0, 2, 0, 1, 2, 1, 1, 1, 2, 0, 0, 1, 2, 2, 2, 0, 2, 0, 2, 0, 2, 1, 1, 2, 0, 1, 2, 1, 1, 2, 0, 1, 2,

1, 1, 1, 0, 0, 2, 1, 1, 1, 2, 0, 1, 0, 2, 1, 1, 2, 2, 1, 0, 2, 2, 2, 1, 2, 1, 2, 0, 2, 2, 0, 0, 1, 2, 2, 1, 0, 0, 0, 1, 2, 0, 0,

2, 1, 0, 1, 0, 2, 2, 0, 2, 2, 2, 1, 1, 0, 0, 1, 2, 1, 1, 0, 1, 1, 2, 0, 0, 1, 1, 1, 0, 1, 0, 0, 2, 2, 0, 0, 0, 2, 1, 0, 1, 2, 1,

0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 2, 0, 1, 1, 1, 1, 0, 0, 1, 2, 2, 1, 2, 0, 2, 2, 2,

2, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 2, 1, 0, 1, 2, 2, 2, 1, 0, 1, 2, 2, 2, 1, 2, 1, 0, 1, 0, 1, 2, 1, 0, 1, 0, 2, 1, 1, 1, 1, 2,

2, 1, 1, 1, 1, 2, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, 0, 0, 1, 2, 1, 2, 2, 2, 1, 2, 1, 2, 2, 2, 0, 1, 2, 2, 1, 1, 0, 1, 2, 2, 1, 1, 1,

0, 1, 2, 0, 0, 1, 0, 1, 2, 0, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 1, 0, 1, 1, 1, 0, 1, 0, 0, 2, 1, 2, 0, 0, 0, 0, 0,

2, 0, 0, 2, 0, 2, 0, 2, 2, 2, 1, 0, 2, 0, 0, 0, 2, 0, 2, 2, 1, 2, 0, 1, 1, 0, 0, 0, 2, 0, 1, 1, 2, 2, 1, 2, 1, 0, 1, 1, 1, 2, 0,

1, 1, 1, 1, 0, 0, 2, 1, 1, 2, 0, 1, 2, 1, 1, 2, 0, 1, 2, 0, 1, 0, 0, 2, 2, 2, 2, 2, 1, 0, 2, 0, 0, 0, 1, 0, 2, 1, 2, 1, 1, 1, 2,

1, 2, 2, 1, 0, 2, 0, 1, 2, 1, 0, 0, 0, 1, 0, 2, 0, 2, 1, 0, 0, 1, 1, 0, 1, 1, 1, 2, 2, 2, 1, 1, 0, 0, 0, 0, 2, 1, 1, 1, 0, 2, 2,

1, 1, 2, 2, 0, 1, 1, 0, 2, 0, 2, 0, 2, 2, 1, 1, 1, 1, 0, 0, 1, 0, 1, 0, 2, 1, 2, 0, 2, 2, 1, 0, 2, 2, 0, 2, 1, 2, 0, 2, 0, 0, 2,
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2, 1, 1, 2, 1, 1, 1, 0, 0, 0, 0, 0, 2, 0, 1, 2, 1, 0, 1, 0, 2, 2, 1, 2, 0, 2, 2, 1, 0, 0, 1, 1, 1, 1, 1, 2, 1, 2, 0, 1, 0, 1, 2,

2, 1, 1, 0, 1, 2, 1, 2, 1, 1, 2, 0, 0, 0, 2, 2, 1, 1, 0, 1, 2, 2, 2, 0, 0, 0, 1, 1, 0, 0, 1, 1, 2, 1, 2, 0, 1, 1, 0, 1, 2, 2, 0,

0, 2, 1, 0, 0, 2, 2, 0, 0, 0, 2, 0, 1, 2, 0, 1, 0, 0, 1, 0, 0, 2, 1, 1, 1, 2, 1, 0, 1, 2, 1, 1, 0, 0, 2, 0, 1, 0, 0, 0, 0, 0, 0,

0, 0, 0, 1, 1, 2, 0, 0, 1, 2, 1, 1, 0, 2, 0, 1, 1, 0, 0, 0, 2, 0, 1, 2, 1, 1, 2, 2, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 1, 1, 2, 2,

2, 2, 2, 2, 0, 0, 2, 0, 0, 2, 2, 0, 1, 1, 1, 2, 2, 1, 2, 2, 1, 1, 1, 2, 1, 2, 1, 0, 0, 1, 0, 2, 1, 0, 2, 0, 1, 0, 2, 1, 1, 1, 1,

2, 2, 1, 0, 2, 0, 0, 0, 1, 2, 0, 1, 1, 0, 0, 0, 0, 0, 2, 1, 2, 0, 2, 1, 0, 0, 0, 2, 0, 1, 1, 0, 2, 0, 2, 0, 0, 0, 0, 1, 2, 2, 1,

2, 2, 1, 2, 2, 0, 1, 1, 2, 2, 1, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 2, 2, 1, 1, 2, 2, 1, 2, 0, 0, 2, 1,

2, 2, 2, 2, 2, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 0, 2, 1, 1, 1, 1, 0, 2, 2, 0, 1, 1, 2, 2, 0, 0, 2, 0, 1, 1, 1, 2,

1, 2, 1, 2, 2, 1, 2, 2, 1, 0, 2, 0, 1, 0, 1, 0, 0, 1, 0, 2, 2, 1, 0, 2, 0, 0, 2, 1, 1, 1, 1, 2, 0, 0, 0, 0, 0, 2, 0, 1, 2, 0, 1,

1, 0, 0, 2, 0, 1, 1, 1, 2, 0, 2, 1, 0, 0, 0, 1, 2, 2, 1, 0, 2, 0, 2, 0, 0, 1, 1, 2, 2, 1, 1, 2, 2, 1, 2, 2, 0, 1, 1, 0, 1, 0, 1,

0, 1, 1, 2, 0, 2, 0, 2, 2, 0, 2, 2, 1, 0, 1, 2, 1, 1, 0, 1, 2, 0, 2, 0, 0, 2, 1, 2, 2, 0, 1, 2, 2, 0, 2, 1, 1, 2, 2, 2, 0, 0, 0,

2, 0, 0, 2, 1, 1, 2, 1, 2, 2, 1, 0, 0, 1, 1, 2, 2, 1, 2, 0, 2, 0, 1, 0, 1, 2, 2, 1, 1, 1, 2, 1, 2, 2, 1, 1, 2, 0, 0, 1, 1, 0, 1,

2, 1, 1, 2, 2, 2, 0, 0, 0, 2, 2, 1, 1, 0, 1, 2, 1, 2, 0, 1, 0, 1, 1, 0, 0, 1, 0, 2, 1, 0, 0, 2, 1, 0, 1, 2, 2, 0, 1, 2, 0, 1, 0,

0, 2, 0, 0, 0, 2, 0, 1, 2, 1, 0, 1, 2, 1, 0, 0, 2, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0,

2, 0, 0, 2, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 0, 0, 1, 2, 2, 1, 2, 0, 1, 1, 1, 1, 1, 0, 1, 0, 0, 1, 2, 0, 1, 1, 1, 2, 2, 0, 1,

1, 1, 2, 1, 2, 2, 1, 2, 1, 1, 2, 2, 1, 2, 1, 2, 2, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 0, 0, 0, 1, 2, 2, 0, 0, 0, 1, 2, 1, 1, 0, 0,

2, 2, 1, 1, 0, 0, 2, 2, 1, 2, 0, 0, 0, 1, 1, 2, 0, 0, 0, 1, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0, 1, 2, 1, 2, 0, 0, 0, 2, 1, 2, 0, 0,

0, 0, 2, 2, 2, 1, 1, 0, 1, 0, 0, 0, 0, 0, 2, 1, 2, 0, 0, 0, 0, 2, 0, 2, 2, 1, 2, 1, 0, 0, 0, 2, 0, 1, 1, 1, 2, 0, 1, 1, 0, 0, 0,

2, 0, 2, 2, 2, 2, 1, 0, 2, 0, 0, 2, 0, 2, 0, 2, 0, 1, 0, 1, 2, 0, 0, 1, 2, 1, 1, 0, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 2, 1, 1,

2, 2, 0, 2, 1, 2, 1, 0, 0, 0, 1, 1, 1, 1, 1, 0, 1, 2, 2, 2, 0, 2, 0, 0, 2, 2, 0, 1, 1, 2, 1, 2, 1, 1, 1, 1, 1, 0, 2, 1, 2, 0, 2,

1, 0, 1, 2, 0, 1, 1, 1, 0, 0, 1, 0, 2, 0, 0, 2, 0, 2, 1, 0, 1, 1, 2, 2, 1, 1, 2, 1, 1, 1, 2, 2, 1, 0, 0, 2, 0, 2, 0, 2, 2, 0, 0,

1, 0, 2, 1, 2, 1, 2, 1, 0, 1, 0, 0, 0, 0, 0, 2, 0, 1, 2, 1, 1, 1, 0, 2, 0, 0, 2, 2, 1, 2, 0, 2, 1, 2, 0, 0, 2, 2, 1, 0, 2, 0, 2,

0, 2, 0, 1, 2, 1, 0, 0, 1, 1, 1, 1, 2, 2, 0, 1, 0, 1, 2, 0, 2, 0, 1, 2, 0, 1, 2, 1, 2, 0, 2, 2, 1, 0, 1, 2, 2, 2, 1, 2, 1, 0, 0,

1, 0, 0, 2, 2, 0, 2, 2, 1, 2, 0, 0, 1, 1, 2, 1, 2, 1, 2, 0, 1, 1, 1, 0, 1, 1, 0, 1, 2, 2, 2, 0, 0, 2, 2, 2, 1, 1, 0, 2, 1, 1, 1,

2, 0, 0, 1, 0, 2, 0, 1, 2, 1, 0, 0, 1, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 1, 1, 2, 0, 0, 1, 1, 1, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 2,

0, 2, 2, 2, 2, 0, 1, 2, 1, 1, 2, 1, 1, 0, 0, 0, 2, 2, 1, 1, 0, 2, 0, 0, 2, 2, 0, 2, 2, 2, 2, 1, 1, 2, 0, 0, 1, 2, 0, 2, 0, 1, 2,

0, 0, 1, 0, 0, 1, 0, 0, 2, 2, 0, 2, 2, 0, 0, 1, 0, 0, 2, 1, 1, 2, 2, 2, 2, 2, 0, 2, 0, 0, 2, 2, 0, 1, 1, 2, 2, 1, 0, 2, 0, 0, 1,

0, 0, 0, 1, 1, 0, 0, 1, 2, 2, 1, 1, 1, 2, 1, 2, 1, 2, 0, 0, 0, 2, 0, 0, 2, 0, 1, 2, 0, 1, 0, 2, 0, 2, 1, 0, 0, 2, 0, 0, 0, 0, 1,

0, 0, 0, 0, 0, 0, 0, 2, 0, 2, 2, 1, 0, 2, 1, 1, 1, 1, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 2, 1, 0, 0, 1, 0, 2, 1, 2, 2, 2, 1,

2, 2, 1, 2, 0, 2, 2, 1, 1, 2, 0, 0, 2, 2, 0, 2, 2, 1, 2, 0, 0, 1, 0, 0, 1, 2, 0, 2, 0, 0, 2, 2, 0, 0, 1, 0, 1, 0, 0, 2, 2, 2, 2,

2, 2, 0, 2, 0, 0, 2, 1, 1, 2, 1, 2, 2, 1, 0, 2, 0, 0, 2, 2, 0, 1, 1, 1, 0, 0, 1, 2, 0, 0, 1, 0, 0, 0, 2, 1, 2, 0, 0, 0, 2, 1, 1,

1, 2, 1, 2, 0, 1, 0, 2, 0, 2, 0, 0, 2, 0, 1, 2, 1, 2, 2, 1, 1, 2, 0, 0, 1, 1, 1, 1, 0, 0, 1, 2, 2, 1, 0, 1, 2, 2, 1, 1, 2, 1, 2,

0, 0, 0, 2, 0, 0, 2, 1, 1, 2, 2, 2, 2, 0, 1, 2, 2, 0, 2, 0, 0, 2, 1, 2, 1, 1, 0, 1, 2, 0, 2, 1, 0, 0, 1, 1, 0, 2, 0, 2, 0, 1, 0,

1, 2, 0, 2, 0, 1, 1, 2, 2, 0, 1, 2, 0, 2, 2, 1, 0, 1, 2, 0, 1, 2, 1, 1, 0, 0, 1, 0, 0, 1, 2, 2, 2, 1, 2, 2, 0, 0, 1, 1, 2, 2, 2,

0, 2, 2, 1, 1, 1, 0, 1, 1, 0, 1, 2, 1, 2, 0, 1, 2, 2, 2, 1, 1, 0, 1, 2, 2, 2, 0, 0, 0, 1, 0, 2, 0, 1, 2, 1, 1, 1, 2, 0, 1, 1, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 1, 0, 1, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 1, 0, 0, 2, 2, 0,

1, 0, 1, 2, 2, 1, 0, 0, 2, 0, 0, 2, 1, 2, 2, 1, 2, 1, 1, 2, 2, 1, 2, 1, 2, 0, 1, 1, 1, 2, 2, 0, 1, 1, 1, 2, 0, 2, 1, 2, 0, 0, 0,

2, 1, 2, 0, 0, 1, 2, 2, 2, 0, 1, 1, 2, 2, 2, 0, 1, 1, 0, 0, 0, 2, 2, 1, 0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 2, 2,

2, 0, 2, 1, 2, 2, 2, 0, 2, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 2, 1, 2, 2, 0, 0, 0, 0, 2, 0, 0, 2, 0, 2, 2, 1, 0, 0, 0, 0, 0,

0, 2, 1, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 2, 2, 2, 1, 1, 1, 2, 1, 2, 0, 2, 1, 1, 0, 0, 2, 1, 1, 1, 1, 1, 2, 0, 0, 1, 0,

0, 1, 2, 0, 2, 0, 0, 2, 2, 0, 2, 2, 2, 2, 1, 1, 2, 0, 2, 1, 2, 2, 1, 2, 0, 2, 0, 1, 0, 2, 1, 2, 0, 2, 0, 0, 0, 0, 1, 2, 2, 1, 1,

1, 0, 0, 0, 0, 2, 1, 1, 2, 0, 1, 0, 0, 1, 0, 1, 2, 2, 2, 1, 1, 2, 2, 1, 1, 1, 2, 2, 2, 1, 0, 0, 0, 0, 0, 2, 2, 0, 0, 1, 0, 1, 0,

0, 2, 2, 0, 0, 2, 2, 1, 1, 1, 0, 2, 1, 2, 0, 0, 0, 0, 2, 0, 0, 0, 2, 1, 2, 0, 1, 1, 0, 1, 0, 1, 0, 0, 2, 2, 2, 1, 2, 1, 0, 2, 2,

2, 1, 2, 2, 1, 2, 1, 0, 2, 0, 2, 2, 0, 2, 2, 1, 2, 1, 0, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 1, 1, 0, 0, 1, 0, 1, 2, 0,

2, 0, 0, 1, 1, 0, 0, 0, 2, 0, 2, 1, 0, 1, 2, 0, 0, 1, 0, 0, 0, 2, 2, 2, 0, 2, 0, 0, 0, 2, 0, 1, 2, 0, 1, 1, 0, 0, 0, 1, 2, 0, 2,

2, 2, 1, 2, 1, 2, 1, 2, 2, 1, 2, 0, 0, 2, 1, 1, 2, 2, 2, 0, 0, 1, 1, 2, 0, 2, 1, 1, 1, 2, 1, 2, 0, 0, 2, 2, 1, 1, 2, 2, 2, 1, 0,

1, 2, 0, 2, 0, 2, 2, 0, 0, 2, 2, 1, 0, 2, 0, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 2, 2, 2, 2, 0, 0, 1, 0, 0, 1, 1, 2, 1, 2, 1, 1, 2, 1,

2, 0, 1, 2, 0, 2, 0, 1, 1, 2, 2, 0, 1, 0, 2, 0, 2, 0, 1, 2, 1, 0, 0, 1, 1, 0, 2, 1, 1, 1, 2, 2, 2, 0, 2, 1, 2, 2, 1, 1, 0, 0, 0,

2, 0, 0, 1, 2, 1, 0, 0, 0, 1, 0, 1, 2, 1, 0, 0, 0, 2, 0, 1, 2, 0, 1, 1, 2, 1, 0, 0, 2, 1, 0, 0, 1, 1, 1, 1, 0, 2, 1, 0, 2, 1, 1,

0, 0, 2, 1, 1, 1, 2, 0, 1, 0, 2, 2, 1, 1, 0, 0, 1, 1, 2, 2, 1, 0, 1, 0, 2, 1, 2, 1, 1, 1, 0, 0, 1, 1, 1, 0, 1, 2, 0, 0, 0, 2, 0,

2, 1, 0, 0, 2, 0, 0, 0, 0, 1, 2, 1, 1, 0, 0, 0, 1, 2, 1, 1, 1, 2, 1, 0, 1, 0, 1, 1, 2, 2, 0, 1, 0, 1, 2, 0, 2, 0, 2, 1, 0, 0, 1,

1, 0, 2, 0, 2, 0, 1, 2, 2, 0, 2, 1, 2, 0, 2, 1, 1, 1, 2, 2, 0, 0, 1, 2, 1, 2, 1, 1, 0, 0, 0, 2, 1, 0, 0, 0, 2, 0, 0, 0, 1, 0, 1,

2, 1, 0, 0, 2, 1, 0, 1, 2, 0, 1, 1, 0, 2, 1, 0, 2, 1, 0, 0, 1, 1, 1, 1, 1, 2, 0, 1, 0, 2, 1, 0, 0, 2, 1, 1, 0, 2, 1, 2, 2, 2, 0,

1, 2, 1, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 1, 2, 0, 2, 0, 2, 0, 2, 0, 0, 1, 2, 2, 2, 1, 2, 1, 1, 1, 2, 2, 1, 2, 0, 2, 0, 1, 1, 1, 0,

0, 1, 0, 1, 1, 2, 0, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 0, 1, 0, 1, 2, 0, 0, 1, 2, 1, 1, 0, 0, 0, 2, 0, 2, 1, 2, 0, 0, 1, 1,

0, 0, 0, 0, 2, 2, 2, 0, 1, 2, 0, 0, 1, 0, 1, 2, 0, 1, 1, 0, 2, 0, 0, 0, 2, 2, 2, 2, 1, 2, 1, 0, 0, 0, 1, 2, 0, 0, 0, 2, 1, 1, 2,

2, 1, 2, 2, 1, 2, 2, 0, 2, 1, 1, 1, 2, 2, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 0, 0, 2, 2, 0, 0, 0, 2,

2, 2, 2, 1, 0, 2, 1, 1, 2, 0, 0, 2, 2, 2, 2, 2, 0, 2, 1, 1, 2, 1, 0, 1, 0, 0, 1, 1, 0, 0, 1, 1, 0, 0, 1, 2, 1, 1, 1, 0, 1, 2, 1,

1, 1, 1, 1, 0, 0, 0, 2, 1, 1, 0, 0, 0, 2, 2, 2, 1, 1, 2, 0, 2, 2, 1, 1, 2, 0, 2, 0, 2, 0, 0, 0, 2, 0, 2, 0, 0, 0, 1, 2, 2, 2, 1,

1, 1, 2, 2, 2, 1, 1, 0, 1, 1, 0, 0, 0, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 0, 2, 1, 0, 1, 1, 0, 2, 2, 0, 1, 1, 1, 2, 2, 0, 1, 1, 1, 2,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 0, 1, 0, 2, 0, 0, 2, 1, 1, 2, 1, 0, 2, 2, 1, 0, 0, 0, 0, 2, 0, 2,

2, 1, 1, 2, 0, 1, 0, 0, 0, 0, 0, 2, 0, 1, 2, 1, 1, 0, 1, 0, 0, 0, 1, 1, 1, 0, 1, 1, 1, 0, 1, 0, 0, 0, 1, 1, 1, 0, 1, 2, 0, 2, 2,

1, 0, 2, 0, 2, 2, 1, 0, 2, 2, 2, 0, 1, 1, 2, 1, 2, 0, 1, 0, 1, 1, 1, 1, 1, 0, 1, 0, 2, 0, 2, 2, 2, 1, 1, 2, 0, 1, 2, 1, 1, 0, 0,

2, 0, 2, 0, 1, 2, 2, 1, 0, 0, 0, 0, 1, 2, 2, 1, 2, 1, 1, 2, 1, 1, 0, 1, 0, 0, 0, 0, 2, 2, 1, 1, 0, 1, 0, 2, 1, 0, 0, 1, 0, 2, 1,

0, 0, 1, 0, 0, 0, 2, 2, 2, 2, 2, 0, 0, 0, 1, 2, 0, 2, 2, 0, 0, 2, 2, 2, 0, 0, 0, 1, 0, 0, 2, 2, 2, 0, 0, 0, 2, 0, 1, 2, 0, 1, 2,

2, 2, 0, 2, 0, 2, 1, 2, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 2, 2, 2, 0, 2, 2, 1, 1, 1, 0, 0, 0, 0, 0, 0, 1, 0, 2, 1, 0, 1, 0, 0, 2, 1,

0, 1, 0, 1, 0, 0, 1, 0, 0, 0, 1, 1, 2, 0, 0, 1, 2, 2, 2, 0, 0, 1, 0, 2, 2, 0, 1, 1, 2, 1, 0, 1, 0, 2, 2, 0, 0, 0, 0, 1, 1, 2, 0,

0, 0, 0, 0, 1, 2, 2, 0, 0, 2, 1, 0, 2, 1, 1, 1, 2, 2, 2, 1, 0, 2, 2, 2, 2, 1, 0, 2, 2, 2, 0, 1, 0, 0, 1, 1, 2, 2, 1, 2, 2, 1, 0,

2, 2, 2, 1, 2, 0, 2, 0, 1, 0, 2, 0, 1, 2, 0, 1, 1, 0, 2, 0, 0, 2, 1, 1, 0, 0, 0, 2, 2, 1, 2, 0, 1, 2, 2, 1, 2, 0, 1, 2, 0, 1, 2,

1, 1, 1, 0, 2, 2, 2, 1, 0, 0, 0, 0, 1, 0, 2, 0, 1, 0, 0, 0, 2, 2, 2, 2, 1, 1, 1, 0, 2, 2, 1, 2, 0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 1,

0, 2, 2, 1, 1, 2, 2, 1, 1, 1, 1, 1, 0, 1, 2, 0, 0, 2, 1, 2, 0, 1, 1, 2, 2, 2, 0, 1, 1, 1, 2, 2, 0, 0, 1, 2, 0, 1, 2, 2, 2, 1, 0,

1, 0, 0, 1, 2, 0, 1, 0, 0, 1, 2, 2, 0, 1, 0, 0, 1, 2, 1, 0, 0, 2, 0, 1, 0, 1, 2, 2, 2, 2, 0, 0, 1, 0, 2, 2, 0, 1, 0, 2, 1, 1, 0,

2, 0, 0, 2, 2, 1, 2, 0, 1, 2, 1, 1, 0, 0, 0, 2, 0, 1, 2, 1, 1, 1, 2, 1, 2, 0, 1, 2, 0, 0, 0, 1, 0, 2, 0, 2, 2, 2, 1, 0, 2, 2, 2,

1, 1, 1, 0, 1, 0, 0, 0, 2, 0, 0, 1, 1, 0, 0, 0, 2, 2, 1, 2, 0, 2, 1, 1, 2, 2, 1, 0, 0, 0, 1, 0, 2, 2, 0, 0, 2, 1, 2, 1, 1, 1, 1,

0, 1, 0, 1, 1, 1, 2, 2, 0, 1, 1, 2, 2, 2, 0, 0, 0, 1, 1, 2, 2, 0, 2, 0, 1, 2, 2, 0, 2, 2, 1, 2, 2, 0, 2, 2, 0, 0, 2, 2, 2, 2, 2,

0, 2, 1, 0, 0, 1, 1, 0, 1, 1, 0, 0, 1, 2, 1, 1, 1, 0, 0, 0, 2, 2, 2, 0, 0, 2, 1, 0, 2, 2, 0, 2, 1, 2, 0, 0, 1, 2, 2, 2, 0, 1, 1,

1, 2, 2, 2, 1, 0, 0, 1, 2, 1, 0, 0, 0, 0, 0, 0, 0, 2, 2, 1, 1, 1, 0, 0, 2, 1, 0, 1, 1, 0, 2, 1, 0, 1, 0, 0, 1, 1, 2, 0, 0, 1, 0,

0, 1, 0, 0, 1, 0, 2, 2, 0, 0, 1, 2, 2, 2, 0, 0, 2, 2, 0, 0, 0, 1, 1, 2, 1, 0, 1, 0, 0, 0, 1, 2, 2, 0, 1, 1, 2, 0, 0, 1, 0, 0, 0,

2, 0, 1, 2, 2, 1, 0, 0, 1, 1, 2, 2, 0, 0, 0, 0, 0, 0, 1, 2, 0, 0, 2, 2, 0, 1, 1, 1, 0, 1, 2, 0, 0, 2, 0, 2, 1, 0, 0, 1, 0, 1, 0,

2, 2, 2, 0, 2, 2, 1, 0, 0, 1, 1, 1, 0, 2, 2, 2, 2, 0, 0, 0, 2, 2, 0, 0, 1, 2, 0, 0, 0, 2, 2, 2, 2, 2, 1, 2, 1, 2, 0, 0, 0, 2, 2,
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1, 2, 0, 0, 0, 1, 1, 1, 0, 1, 0, 1, 0, 2, 2, 1, 0, 0, 1, 2, 2, 2, 2, 2, 0, 0, 1, 2, 0, 1, 0, 2, 1, 1, 0, 0, 2, 2, 2, 1, 2, 2, 0,

1, 1, 2, 2, 2, 0, 2, 0, 0, 0, 1, 1, 1, 0, 2, 1, 2, 2, 2, 2, 1, 2, 0, 0, 0, 2, 1, 0, 0, 2, 2, 0, 2, 2, 0, 2, 1, 0, 2, 1, 2, 0, 1,

1, 1, 1, 2, 2, 0, 0, 0, 1, 2, 1, 2, 1, 1, 0, 2, 0, 1, 1, 2, 1, 1, 1, 0, 0, 0, 0, 1, 1, 0, 1, 2, 0, 0, 1, 1, 1, 0, 1, 2, 2, 0, 0,

0, 0, 1, 1, 0, 0, 2, 1, 1, 2, 1, 2, 0, 1, 0, 1, 2, 2, 1, 0, 1, 1, 2, 1, 0, 2, 2, 0, 0, 2, 1, 2, 2, 0, 2, 1, 1, 0, 1, 1, 1, 1, 2,

2, 2, 1, 1, 1, 2, 2, 1, 2, 2, 2, 2, 2, 2, 2, 2, 1, 2, 2, 1, 2, 1, 2, 1, 2, 0, 0, 2, 1, 2, 1, 1, 0, 2, 1, 1, 0, 1, 0, 0, 0, 1, 1,

2, 2, 0, 2, 0, 0, 0, 1, 1, 0, 1, 1, 1, 0, 2, 2, 0, 1, 1, 1, 0, 0, 2, 2, 0, 0, 2, 0, 0, 1, 1, 2, 2, 1, 2, 1, 1, 0, 1, 2, 2, 1, 1,

2, 1, 1, 1, 1, 0, 1, 2, 1, 1, 0, 2, 2, 2, 0, 0, 2, 0, 2, 2, 0, 1, 2, 0, 2, 0, 1, 2, 2, 1, 1, 2, 1, 1, 2, 1, 1, 1, 0, 0, 2, 0, 0,

2, 2, 2, 1, 2, 2, 2, 1, 2, 0, 1, 0, 2, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 1, 2, 1, 0, 0, 1, 0, 1, 1, 0, 0, 0, 2, 1, 1, 1, 1, 2, 2, 0,

1, 1, 2, 2, 1, 2, 2, 1, 1, 0, 2, 0, 0, 0, 2, 2, 1, 0, 0, 2, 2, 1, 0, 0, 0, 0, 1, 1, 0, 0, 0, 0, 2, 1, 1, 1, 2, 1, 0, 2, 0, 1, 2,

0, 1, 2, 2, 2, 0, 2, 2, 2, 2, 2, 0, 1, 2, 0, 2, 1, 1, 1, 1, 0, 1, 2, 1, 0, 1, 2, 1, 0, 0, 1, 0, 1, 1, 1, 2, 0, 1, 0, 0, 1, 2, 0,

2, 0, 2, 1, 1, 0, 1, 0, 2, 2, 2, 2, 2, 2, 2, 2, 1, 1, 1, 0, 0, 2, 0, 2, 2, 1, 1, 0, 1, 1, 1, 1, 1, 1, 2, 0, 0, 0, 2, 2, 1, 2, 0,

1, 0, 0, 0, 1, 0, 2, 0, 1, 1, 0, 0, 1, 1, 1, 2, 1, 2, 0, 1, 1, 1, 1, 1, 1, 2, 0, 0, 2, 2, 0, 2, 1, 1, 1, 2, 2, 0, 1, 2, 0, 0, 1,

1, 0, 2, 2, 2, 1, 2, 0, 2, 2, 0, 0, 0, 0, 1, 2, 0, 1, 0, 0, 2, 2, 2, 0, 1, 2, 2, 1, 1, 1, 0, 1, 2, 0, 0, 2, 1, 0, 0, 2, 2, 2, 1,

0, 2, 1, 2, 0, 0, 2, 2, 0, 2, 1, 2, 0, 1, 0, 1, 2, 2, 2, 1, 1, 1, 1, 0, 2, 2, 0, 0, 1, 1, 2, 1, 0, 2, 2, 2, 2, 1, 0, 2, 0, 2, 0,

0, 1, 2, 2, 0, 0, 1, 2, 1, 1, 2, 1, 2, 2, 1, 1, 2, 0, 0, 1, 1, 0, 2, 1, 2, 0, 1, 1, 1, 2, 0, 2, 1, 2, 2, 1, 2, 0, 1, 1, 1, 1, 2,

2, 0, 1, 0, 0, 1, 1, 1, 2, 2, 1, 2, 2, 0, 2, 2, 2, 0, 0, 2, 1, 2, 2, 0, 2, 2, 1, 0, 0, 1, 2, 0, 0, 2, 0, 2, 0, 0, 0, 0, 2, 0, 0,

0, 2, 2, 2, 1, 1, 2, 0, 2, 0, 0, 1, 1, 0, 1, 1, 0, 0, 1, 0, 2, 1, 2, 2, 0, 1, 1, 2, 2, 2, 2, 0, 0, 2, 1, 1, 2, 2, 1, 1, 2, 1, 2,

2, 0, 1, 0, 0, 2, 2, 0, 1, 1, 0, 2, 1, 2, 0, 1, 2, 2, 1, 0, 2, 2, 1, 2, 2, 2, 1, 2, 0, 2, 2, 0, 0, 1, 1, 0, 0, 1, 0, 1, 2, 2, 0,

2, 0, 2, 2, 0, 0, 2, 1, 1, 2, 2, 0, 2, 0, 2, 2, 1, 1, 1, 2, 1, 0, 0, 0, 2, 2, 2, 2, 2, 0, 2, 1, 2, 1, 1, 2, 0, 0, 0, 1, 1, 0, 1,

1, 2, 2, 2, 2, 0, 1, 2, 1, 0, 2, 1, 1, 0, 2, 0, 0, 1, 0, 0, 0, 1, 0, 2, 1, 1, 2, 0, 0, 2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0,

1, 1, 2, 2, 0, 2, 0, 0, 2, 0, 2, 0, 2, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 1, 0, 0, 1, 2, 0, 0, 2, 2, 0, 0, 0, 2, 2, 0, 1, 0, 2, 2, 2,

2, 2, 2, 2, 2, 2, 1, 0, 1, 2, 0, 0, 0, 2, 2, 1, 2, 0, 0, 2, 1, 2, 0, 0, 0, 0, 1, 0, 2, 2, 1, 0, 1, 1, 1, 0, 1, 2, 2, 0, 0, 1, 2,

0, 0, 1, 2, 2, 2, 0, 0, 2, 2, 2, 1, 0, 1, 0, 2, 1, 1, 2, 2, 0, 2, 0, 0, 2, 2, 0, 1, 1, 2, 1, 2, 2, 2, 2, 1, 0, 1, 1, 1, 0, 2, 2,

0, 0, 0, 1, 2, 0, 0, 1, 1, 1, 1, 2, 0, 1, 0, 1, 1, 2, 1, 0, 2, 0, 2, 2, 1, 1, 0, 0, 0, 2, 1, 2, 1, 0, 2, 0, 2, 1, 2, 2, 1, 1, 2,

2, 2, 0, 0, 0, 1, 1, 0, 2, 1, 2, 2, 1, 1, 0, 0, 0, 1, 1, 0, 1, 0, 1, 2, 2, 0, 2, 0, 1, 0, 1, 2, 0, 2, 1, 1, 2, 1, 1, 0, 2, 2, 0,

0, 2, 1, 0, 1, 1, 2, 1, 1, 0, 1, 1, 1, 2, 1, 2, 2, 0, 2, 1, 2, 2, 1, 2, 2, 1, 2, 2, 2, 1, 1, 1, 2, 2, 1, 2, 1, 2, 2, 2, 2, 2, 2,

1, 2, 1, 1, 0, 2, 2, 1, 2, 0, 0, 2, 0, 1, 1, 2, 2, 0, 1, 1, 0, 1, 0, 0, 2, 0, 0, 0, 2, 2, 0, 2, 2, 2, 1, 1, 2, 2, 1, 0, 1, 0, 0,

2, 2, 0, 1, 1, 2, 2, 1, 1, 0, 1, 2, 2, 0, 2, 2, 2, 0, 0, 1, 1, 1, 2, 2, 0, 0, 0, 2, 1, 0, 1, 2, 2, 0, 1, 1, 0, 1, 1, 2, 0, 1, 2,

2, 1, 2, 2, 0, 1, 2, 0, 1, 1, 0, 0, 2, 0, 1, 2, 1, 1, 2, 1, 2, 2, 1, 2, 0, 1, 0, 2, 2, 2, 1, 2, 0, 0, 0, 1, 1, 0, 0, 2, 1, 1, 1,

1, 0, 1, 1, 0, 0, 0, 1, 2, 1, 0, 0, 1, 2, 0, 1, 1, 2, 2, 2, 1, 1, 1, 1, 2, 2, 0, 0, 0, 2, 2, 1, 2, 2, 1, 1, 0, 0, 0, 0, 0, 1, 1,

1, 0, 0, 2, 2, 1, 0, 0, 0, 0, 1, 2, 2, 2, 1, 2, 1, 1, 1, 0, 2, 1, 2, 1, 0, 1, 0, 0, 0, 1, 2, 1, 0, 0, 2, 0, 1, 1, 1, 2, 1, 0, 0,

1, 2, 1, 2, 1, 2, 1, 1, 2, 2, 2, 2, 1, 0, 0, 1, 0, 0, 2, 1, 0, 1, 0, 2, 2, 2, 2, 2, 0, 2, 1, 1, 0, 1, 0, 0, 2, 0, 2, 2, 2, 2, 2,

1, 1, 1, 1, 1, 1, 2, 0, 2, 1, 1, 0, 1, 1, 0, 1, 0, 0, 0, 1, 0, 0, 2, 2, 1, 2, 0, 1, 1, 1, 2, 1, 0, 2, 0, 1, 1, 0, 1, 1, 2, 0, 0,

2, 2, 0, 1, 1, 1, 1, 2, 2, 0, 1, 2, 0, 2, 0, 2, 1, 1, 1, 2, 1, 2, 0, 2, 2, 0, 1, 1, 0, 2, 2, 0, 0, 0, 0, 2, 1, 0, 2, 0, 0, 0, 1,

0, 2, 1, 0, 1, 2, 0, 2, 0, 0, 2, 0, 0, 1, 2, 0, 1, 1, 1, 2, 0, 0, 1, 2, 1, 2, 2, 1, 2, 0, 0, 2, 1, 2, 1, 0, 2, 2, 2, 1, 0, 2, 1,

2, 0, 0, 1, 0, 2, 2, 2, 2, 2, 0, 0, 1, 1, 2, 0, 1, 2, 2, 0, 0, 1, 0, 2, 0, 2, 0, 2, 2, 1, 1, 2, 0, 1, 2, 1, 1, 2, 1, 2, 0, 1, 1,

1, 2, 0, 1, 1, 0, 2, 1, 2, 0, 1, 1, 1, 1, 0, 2, 1, 2, 2, 1, 1, 1, 1, 2, 2, 1, 2, 2, 0, 1, 0, 0, 0, 0, 2, 1, 2, 2, 2, 2, 0, 2, 2,

2, 1, 2, 0, 0, 2, 0, 0, 2, 2, 1, 0, 0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0, 1, 1, 0, 2, 2, 2, 0, 0, 1, 1, 0, 0, 2, 2, 0, 2, 2, 1, 2,

0, 2, 1, 1, 2, 1, 1, 0, 0, 0, 1, 1, 0, 0, 2, 2, 0, 2, 1, 1, 0, 1, 2, 2, 1, 1, 2, 2, 2, 0, 1, 2, 2, 1, 0, 1, 1, 0, 2, 1, 2, 1, 2,

0, 2, 2, 0, 2, 2, 1, 2, 2, 1, 0, 1, 2, 2, 0, 0, 0, 1, 1, 0, 0, 2, 1, 1, 2, 2, 0, 2, 0, 2, 2, 0, 0, 1, 2, 1, 0, 0, 0, 2, 0, 2, 2,

1, 1, 2, 1, 2, 1, 1, 2, 2, 2, 2, 2, 2, 0, 1, 1, 2, 2, 2, 2, 0, 0, 0, 1, 1, 0, 1, 1, 0, 2, 0, 0, 0, 1, 2, 1, 0, 2, 1, 0, 0, 0, 1,

2, 1, 2, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 2, 2, 2, 1, 0, 0, 1, 1, 0, 1, 1, 0, 1, 1, 2, 0, 0, 0, 2, 2, 1, 0, 1, 1, 0, 0, 1, 1,

0, 0, 1, 0, 2, 1, 0, 0, 1, 1, 2, 2, 2, 2, 2, 1, 0, 1, 2, 0, 0, 0, 1, 0, 2, 2, 2, 2, 0, 0, 0, 2, 2, 0, 1, 1, 2, 2, 2, 1, 2, 0, 1,

1, 1, 1, 2, 1, 0, 2, 0, 2, 0, 1, 1, 1, 0, 2, 2, 0, 1, 2, 1, 0, 2, 2, 0, 0, 0, 2, 2, 0, 0, 1, 2, 1, 0, 1, 0, 1, 1, 1, 1, 2, 1, 2,

1, 2, 2, 2, 1, 2, 0, 0, 0, 2, 0, 1, 1, 1, 2, 0, 1, 1, 1, 1, 2, 0, 2, 2, 0, 2, 2, 1, 1, 2, 1, 1, 2, 1, 0, 2, 0, 2, 2, 0, 2, 1, 1,

2, 0, 0, 1, 1, 2, 1, 2, 2, 1, 1, 2, 1, 1, 2, 2, 0, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 2, 1, 0, 2, 2, 1, 1, 0, 2, 0, 1, 0, 1, 2, 0, 2,

1, 1, 2, 1, 1, 0, 1, 2, 2, 0, 0, 0, 0, 1, 1, 0, 0, 1, 1, 0, 1, 0, 0, 0, 1, 1, 2, 2, 2, 0, 1, 0, 2, 2, 0, 0, 1, 2, 2, 0, 1, 0, 1,

1, 1, 1, 1, 1, 2, 0, 0, 0, 2, 1, 1, 1, 2, 2, 2, 0, 2, 2, 1, 1, 1, 2, 0, 0, 1, 1, 0, 1, 0, 0, 0, 0, 2, 1, 1, 2, 2, 2, 2, 1, 2, 2,

0, 1, 2, 0, 2, 0, 2, 0, 1, 1, 1, 0, 1, 0, 0, 2, 2, 0, 0, 2, 2, 0, 1, 1, 2, 2, 0, 0, 2, 0, 1, 2, 2, 2, 0, 1, 1, 0, 1, 1, 2, 0, 2,

2, 1, 1, 0, 2, 1, 0, 2, 0, 2, 0, 1, 1, 2, 2, 1, 1, 1, 1, 0, 0, 2, 0, 1, 2, 1, 1, 2, 1, 2, 2, 0, 1, 2, 0, 2, 0, 1, 2, 2, 1, 2, 0,

2, 2, 1, 1, 2, 2, 2, 2, 2, 0, 2, 2, 1, 1, 2, 1, 2, 0, 2, 2, 2, 2, 1, 0, 0, 1, 0, 0, 0, 2, 1, 0, 0, 2, 2, 1, 2, 0, 2, 1, 0, 2, 2,

0, 2, 0, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 2, 2, 0, 2, 0, 1, 2, 1, 2, 2, 2, 1, 2, 0, 0, 0, 2, 1, 2, 0, 1, 0, 1, 2, 2, 1, 0, 1, 0, 0,

0, 2, 0, 1, 2, 0, 1, 0, 0, 1, 2, 0, 2, 2, 1, 1, 2, 1, 0, 2, 2, 1, 1, 2, 0, 1, 2, 0, 1, 1, 1, 0, 0, 1, 1, 2, 0, 1, 2, 1, 0, 0, 1,

0, 0, 2, 0, 2, 2, 2, 2, 2, 1, 1, 2, 0, 2, 1, 1, 0, 1, 0, 2, 2, 2, 2, 1, 1, 2, 2, 1, 0, 1, 0, 2, 0, 1, 0, 1, 1, 1, 2, 1, 2, 0, 0,

2, 0, 2, 1, 0, 0, 1, 0, 1, 0, 2, 1, 1, 0, 0, 1, 1, 1, 2, 2, 1, 0, 2, 1, 0, 1, 0, 1, 0, 1, 1, 2, 1, 2, 0, 2, 0, 1, 0, 2, 0, 0, 0,

1, 2, 2, 2, 2, 1, 2, 2, 1, 0, 0, 1, 2, 1, 0, 1, 2, 0, 2, 1, 2, 0, 2, 0, 0, 2, 2, 2, 0, 1, 2, 1, 1, 1, 1, 0, 2, 2, 0, 1, 2, 2, 0,

1, 1, 0, 0, 1, 2, 2, 2, 0, 1, 1, 0, 0, 2, 1, 0, 1, 1, 2, 0, 0, 1, 2, 0, 0, 1, 2, 2, 0, 0, 1, 0, 2, 0, 2, 0, 2, 0, 0, 1, 1, 2, 1,

0, 2, 2, 2, 2, 0, 0, 2, 2, 1, 0, 0, 1, 2, 0, 0, 2, 2, 2, 1, 0, 1, 0, 1, 1, 0, 1, 2, 1, 0, 2, 2, 0, 1, 1, 1, 2, 0, 2, 0, 2, 0, 0,

0, 1, 0, 1, 1, 2, 0, 2, 2, 0, 0, 2, 1, 0, 1, 0, 0, 0, 1, 2, 0, 2, 0, 2, 2, 0, 1, 1, 1, 0, 0, 1, 0, 2, 2, 0, 2, 0, 1, 0, 0, 2, 2,

2, 2, 0, 0, 1, 1, 0, 2, 2, 1, 1, 2, 0, 0, 1, 0, 0, 2, 2, 2, 0, 0, 1, 0, 1, 0, 2, 0, 2, 1, 1, 2, 0, 0, 1, 2, 2, 1, 2, 1, 2, 0, 0,

0, 2, 2, 0, 2, 2, 2, 1, 2, 0, 2, 2, 0, 2, 2, 1, 2, 2, 0, 1, 1, 0, 2, 1, 2, 0, 1, 2, 2, 1, 1, 1, 2, 0, 2, 1, 0, 1, 1, 0, 2, 0, 1,

2, 0, 2, 2, 1, 1, 2, 1, 1, 2, 1, 1, 2, 0, 1, 2, 1, 1, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, 1, 0, 1, 1, 2, 0, 1, 2, 0, 2, 2, 2, 0,

2, 2, 2, 2, 2, 0, 1, 1, 2, 2, 0, 1, 1, 0, 0, 0, 1, 0, 0, 0, 2, 1, 2, 1, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 1, 1, 1, 2, 0, 0, 2,

2, 2, 2, 0, 0, 2, 0, 2, 0, 2, 2, 0, 0, 1, 0, 0, 0, 1, 1, 0, 2, 2, 0, 2, 2, 1, 2, 0, 0, 2, 2, 0, 1, 2, 0, 0, 0, 2, 2, 2, 2, 2, 1,

0, 0, 0, 2, 2, 0, 1, 0, 2, 2, 2, 2, 2, 0, 1, 1, 1, 1, 1, 1, 2, 2, 2, 1, 0, 1, 1, 1, 0, 2, 2, 1, 0, 2, 0, 2, 2, 2, 0, 0, 0, 2, 2,

0, 1, 2, 1, 0, 0, 1, 0, 1, 1, 1, 2, 0, 0, 1, 2, 1, 2, 2, 1, 2, 0, 0, 1, 2, 1, 2, 1, 2, 2, 0, 1, 1, 1, 1, 0, 2, 0, 1, 1, 1, 2, 0,

1, 1, 0, 1, 1, 2, 2, 1, 0, 2, 1, 2, 0, 1, 1, 1, 2, 0, 1, 0, 2, 1, 2, 2, 1, 1, 1, 2, 0, 0, 1, 1, 1, 2, 2, 1, 1, 0, 0, 0, 1, 0, 0,

1, 0, 0, 1, 2, 0, 2, 1, 1, 1, 2, 2, 0, 0, 2, 1, 1, 2, 1, 2, 0, 1, 0, 1, 2, 0, 0, 0, 1, 1, 0, 1, 0, 1, 2, 2, 0, 0, 0, 1, 1, 2, 2,

0, 1, 1, 0, 1, 0, 0, 0, 1, 2, 2, 0, 2, 0, 1, 0, 2, 2, 1, 1, 2, 0, 0, 0, 1, 0, 1, 1, 1, 1, 2, 0, 2, 2, 1, 1, 2, 1, 1, 1, 2, 2, 0,

1, 0, 0, 0, 0, 1, 2, 0, 0, 1, 1, 2, 1, 2, 2, 0, 1, 2, 1, 1, 2, 2, 2, 2, 0, 1, 0, 1, 0, 2, 2, 2, 0, 1, 0, 0, 2, 2, 0, 1, 1, 2, 2,

1, 0, 0, 1, 1, 0, 1, 1, 2, 1, 2, 1, 0, 0, 1, 0, 0, 2, 1, 1, 0, 1, 0, 1, 2, 2, 1, 0, 0, 2, 0, 2, 0, 2, 0, 0, 1, 1, 1, 2, 1, 1, 2,

1, 1, 1, 0, 0, 2, 0, 2, 0, 1, 2, 2, 1, 2, 2, 0, 1, 2, 0, 2, 2, 2, 2, 2, 0, 2, 0, 2, 2, 1, 1, 2, 0, 2, 2, 2, 2, 2, 2, 1, 1, 2, 1,

0, 2, 1, 0, 0, 2, 1, 0, 0, 1, 0, 0, 0, 2, 2, 0, 2, 0, 2, 1, 2, 0, 2, 1, 2, 1, 2, 0, 2, 2, 2, 1, 2, 0, 0, 1, 2, 2, 2, 1, 2, 0, 0,

2, 0, 1, 2, 1, 0, 0, 1, 2, 1, 0, 2, 0, 2, 1, 1, 2, 2, 2, 0, 2, 1, 1, 1, 0, 2, 1, 1, 0, 0, 2, 1, 0, 0, 1, 2, 0, 2, 2, 1, 1, 0, 2,

2, 0, 2, 2, 0, 0, 2, 1, 1, 0, 2, 1, 1, 0, 2, 2, 2, 2, 0, 1, 2, 2, 2, 2, 1, 1, 1, 0, 0, 2, 0, 2, 1, 0, 2, 2, 2, 2, 2, 0, 2, 1, 1,

0, 1, 0, 2, 0, 1, 0, 1, 1, 2, 2, 1, 0, 0, 0, 2, 0, 2, 1, 1, 1, 1, 2, 1, 2, 2, 1, 1, 0, 0, 1, 0, 0, 1, 0, 1, 0, 2, 1, 0, 1, 0, 1,

1, 1, 2, 2, 1, 0, 0, 2, 0, 1, 0, 2, 0, 1, 1, 2, 1, 2, 2, 2, 1, 2, 2, 1, 0, 0, 0, 1, 2, 2, 0, 0, 2, 1, 2, 0, 2, 1, 0, 1, 2, 1, 1,

1, 0, 1, 0, 1, 0, 2, 1, 0, 0, 2, 1, 2, 0, 0, 2, 0, 0, 2, 2, 1, 0, 2, 1, 0, 2, 2, 0, 1, 1, 2, 2, 1, 1, 1, 2, 2, 1, 2, 2, 0, 0, 2,

1, 0, 1, 0, 2, 0, 2, 0, 0, 1, 2, 2, 0, 0, 1, 0, 2, 2, 2, 2, 2, 0, 0, 1, 1, 2, 0, 1, 2, 0, 0, 2, 0, 0, 2, 2, 1, 0, 1, 1, 0, 1, 2,

1, 2, 2, 1, 0, 1, 0, 1, 2, 0, 2, 0, 2, 0, 2, 2, 0, 1, 1, 1, 2, 0, 2, 2, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 2, 0, 2, 0, 2, 1, 0, 1, 0,
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1, 0, 0, 1, 0, 2, 0, 2, 2, 0, 1, 1, 2, 0, 1, 0, 2, 0, 0, 1, 1, 1, 2, 0, 0, 1, 1, 0, 0, 1, 1, 0, 2, 2, 2, 2, 1, 1, 2, 2, 2, 0, 1,

0, 1, 0, 1, 1, 2, 2, 0, 1, 2, 0, 2, 2, 1, 0, 2, 1, 1, 1, 0, 2, 1, 1, 0, 0, 1, 0, 0, 2, 2, 1, 2, 2, 2, 1, 2, 0, 2, 2, 2, 0, 1, 2,

2, 1, 0, 1, 1, 0, 2, 1, 0, 1, 1, 0, 2, 0, 1, 1, 2, 0, 2, 1, 1, 2, 1, 1, 2, 1, 1, 2, 0, 2, 2, 1, 1, 1, 1, 0, 1, 0, 1, 2, 0, 1, 2,

1, 1, 1, 0, 1, 1, 2, 1, 0, 0, 0, 1, 0, 2, 0, 2, 2, 2, 2, 0, 1, 2, 0, 2, 2, 0, 1, 1, 0, 0, 0, 2, 0, 1, 1, 2, 2, 1, 1, 0, 2, 1, 0,

2, 1, 0, 2, 1, 2, 2, 2, 2, 1, 2, 1, 1, 1, 0, 2, 1, 1, 1, 2, 0, 1, 2, 0, 2, 0, 0, 0, 0, 0, 1, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0, 2, 2,

0, 1, 2, 2, 2, 1, 1, 0, 2, 0, 0, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, 0, 2, 0, 2, 1, 0, 0, 0, 1, 2, 2, 0, 0, 0, 0, 1, 0, 2, 1, 1, 0, 1,

2, 1, 0, 2, 2, 0, 1, 0, 2, 0, 0, 2, 0, 1, 2, 0, 2, 0, 1, 0, 1, 0, 0, 2, 0, 1, 2, 1, 1, 1, 1, 0, 2, 0, 1, 1, 0, 0, 1, 0, 1, 2, 2,

0, 1, 1, 0, 1, 0, 1, 2, 2, 0, 0, 1, 1, 2, 0, 2, 0, 1, 0, 1, 2, 1, 2, 2, 2, 2, 2, 0, 1, 1, 2, 2, 2, 0, 1, 2, 1, 1, 1, 1, 2, 0, 1,

0, 1, 2, 0, 1, 0, 0, 1, 0, 1, 2, 0, 1, 2, 0, 2, 0, 2, 2, 2, 2, 2, 2, 1, 2, 0, 1, 2, 1, 1, 2, 2, 0, 1, 0, 0, 0, 2, 2, 1, 1, 1, 1,

2, 0, 1, 2, 1, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 0, 0, 0, 2, 0, 1, 1, 1, 0, 1, 2, 1, 1, 0, 1, 1, 2, 1, 1, 0, 0, 0, 2, 1, 0, 0, 2, 2,

2, 0, 2, 0, 0, 2, 1, 1, 1, 2, 0, 0, 0, 2, 0, 0, 2, 1, 2, 0, 1, 0, 0, 1, 2, 0, 1, 1, 2, 0, 1, 1, 1, 1, 2, 1, 0, 1, 1, 2, 2, 1, 1,

0, 0, 1, 2, 1, 1, 2, 1, 0, 0, 0, 0, 2, 1, 0, 1, 0, 2, 0, 0, 2, 2, 1, 2, 2, 0, 0, 1, 0, 1, 2, 1, 0, 1, 2, 2, 0, 2, 2, 1, 2, 2, 1,

1, 2, 2, 0, 2, 0, 1, 0, 2, 1, 2, 1, 1, 2, 0, 2, 0, 0, 0, 0, 1, 2, 1, 0, 0, 1, 2, 2, 2, 2, 0, 1, 1, 0, 0, 0, 2, 0, 1, 0, 1, 1, 0,

0, 1, 2, 0, 0, 0, 1, 2, 1, 1, 1, 1, 0, 2, 0, 0, 0, 0, 1, 2, 0, 1, 0, 0, 0, 0, 0, 1, 1, 1, 2, 1, 1, 0, 0, 0, 0, 2, 0, 2, 2, 0, 1,

1, 1, 2, 2, 0, 1, 2, 2, 0, 2, 1, 2, 1, 0, 2, 0, 0, 2, 1, 0, 2, 2, 2, 2, 1, 2, 1, 0, 2, 2, 0, 2, 2, 2, 0, 1, 2, 2, 0, 1, 1, 0, 2,

2, 0, 1, 1, 0, 1, 1, 2, 1, 1, 2, 2, 2, 1, 1, 1, 2, 1, 0, 2, 1, 0, 1, 1, 1, 2, 0, 1, 2, 2, 2, 2, 0, 1, 2, 0, 0, 1, 2, 1, 2, 2, 2,

0, 2, 2, 0, 0, 2, 0, 2, 2, 2, 2, 1, 1, 2, 0, 0, 1, 2, 1, 2, 2, 1, 2, 1, 1, 0, 0, 0, 2, 2, 0, 0, 0, 0, 1, 2, 0, 1, 1, 2, 2, 1, 1,

1, 2, 0, 2, 0, 0, 2, 2, 2, 1, 0, 2, 0, 0, 2, 1, 2, 1, 0, 2, 0, 1, 0, 1, 1, 0, 2, 1, 1, 1, 0, 0, 2, 0, 2, 0, 1, 1, 1, 2, 2, 1, 2,

1, 0, 2, 0, 2, 2, 2, 1, 2, 0, 1, 1, 1, 0, 1, 0, 2, 0, 0, 0, 1, 1, 2, 2, 0, 0, 2, 2, 1, 1, 2, 1, 2, 1, 0, 2, 0, 1, 2, 1, 0, 0, 2,

0, 0, 2, 0, 2, 2, 2, 1, 1, 2, 2, 0, 2, 2, 0, 2, 2, 0, 0, 0, 0, 0, 0, 2, 0, 2, 2, 2, 0, 2, 1, 0, 1, 0, 1, 1, 2, 0, 2, 0, 2, 2, 0,

0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 0, 0, 0, 2, 1, 2, 2, 1, 0, 0, 2, 0, 0, 2, 0, 1, 0, 2, 2, 0, 0, 1, 1, 2, 1, 0, 1, 2, 1, 2, 2, 0, 2,

0, 0, 1, 0, 0, 0, 2, 1, 2, 1, 2, 0, 0, 1, 2, 2, 0, 1, 2, 1, 0, 0, 2, 1, 1, 0, 0, 0, 0, 0, 1, 1, 2, 1, 0, 1, 1, 1, 2, 1, 1, 2, 2,

1, 1, 0, 2, 2, 0, 1, 1, 0, 2, 2, 0, 0, 1, 2, 0, 0, 2, 0, 1, 1, 2, 2, 0, 0, 0, 1, 2, 0, 2, 2, 2, 0, 2, 1, 0, 0, 1, 1, 0, 2, 1, 0,

0, 2, 1, 2, 1, 2, 1, 2, 0, 0, 2, 1, 2, 2, 2, 1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 0, 0, 1, 0, 1, 2, 2, 2, 2, 2, 2, 0, 0, 0, 0, 1, 0,

2, 2, 1, 0, 1, 2, 0, 0, 1, 1, 0, 1, 2, 0, 2, 2, 1, 2, 1, 1, 2, 2, 1, 0, 1, 2, 1, 2, 2, 1, 2, 0, 1, 1, 0, 1, 1, 2, 1, 1, 2, 0, 2,

2, 2, 0, 1, 2, 0, 0, 0, 1, 1, 1, 2, 0, 2, 0, 1, 1, 0, 1, 2, 0, 1, 2, 0, 1, 2, 1, 2, 0, 0, 0, 1, 2, 1, 2, 0, 0, 0, 2, 0, 2, 1, 0,

2, 0, 0, 0, 0, 2, 0, 0, 2, 1, 2, 1, 0, 1, 1, 1, 1, 0, 1, 1, 0, 2, 1, 0, 0, 1, 0, 1, 2, 2, 1, 2, 2, 2, 2, 2, 0, 0, 2, 2, 2, 2, 0,

0, 1, 2, 2, 0, 0, 2, 0, 2, 1, 0, 1, 1, 0, 1, 2, 1, 0, 0, 0, 1, 0, 2, 2, 0, 0, 2, 0, 1, 0, 2, 2, 0, 1, 0, 1, 0, 0, 2, 0, 1, 2, 0,

2, 0, 1, 0, 2, 0, 1, 1, 0, 0, 2, 1, 1, 1, 1, 0, 1, 1, 0, 1, 0, 1, 1, 0, 1, 2, 2, 0, 2, 0, 2, 0, 1, 0, 2, 2, 0, 0, 1, 1, 1, 2, 2,

1, 1, 1, 1, 1, 0, 2, 2, 1, 2, 1, 0, 0, 1, 2, 1, 0, 0, 0, 2, 2, 2, 1, 0, 2, 1, 0, 1, 0, 1, 0, 2, 0, 2, 0, 2, 1, 1, 1, 0, 0, 0, 0,

1, 2, 1, 0, 2, 1, 0, 2, 0, 2, 1, 1, 1, 1, 1, 2, 0, 1, 0, 0, 0, 2, 2, 1, 0, 0, 2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 1, 1, 0, 1, 2, 1, 0,

0, 0, 2, 0, 1, 1, 0, 0, 0, 2, 1, 1, 0, 1, 1, 2, 1, 2, 0, 0, 2, 1, 1, 0, 0, 2, 2, 2, 0, 0, 0, 2, 1, 2, 0, 1, 2, 0, 0, 0, 2, 1, 1,

2, 0, 1, 1, 1, 0, 0, 1, 2, 0, 1, 2, 2, 1, 1, 0, 1, 1, 2, 1, 0, 1, 0, 1, 1, 2, 2, 1, 2, 0, 0, 0, 1, 1, 1, 2, 1, 2, 2, 0, 1, 2, 2,

0, 0, 1, 1, 2, 1, 1, 2, 1, 0, 2, 1, 2, 2, 0, 2, 1, 2, 2, 1, 2, 2, 1, 1, 0, 2, 0, 1, 2, 0, 1, 1, 2, 1, 2, 1, 0, 1, 0, 0, 1, 2, 2,

0, 0, 0, 0, 1, 2, 0, 0, 2, 0, 1, 0, 2, 2, 0, 1, 1, 0, 0, 0, 0, 1, 2, 1, 1, 1, 0, 0, 1, 2, 0, 0, 0, 1, 2, 0, 1, 1, 1, 0, 2, 0, 1,

1, 1, 2, 1, 1, 1, 0, 0, 0, 0, 0, 2, 2, 0, 1, 1, 1, 0, 0, 0, 0, 2, 0, 0, 2, 1, 2, 1, 0, 2, 2, 0, 1, 2, 2, 2, 2, 2, 2, 1, 2, 2, 0,

0, 2, 1, 0, 1, 0, 1, 1, 0, 1, 1, 1, 0, 2, 0, 1, 1, 2, 2, 1, 0, 1, 1, 2, 2, 1, 0, 2, 1, 0, 0, 1, 0, 1, 0, 2, 2, 2, 1, 0, 1, 0, 1,

2, 0, 2, 1, 0, 2, 1, 0, 1, 0, 2, 1, 0, 0, 0, 2, 1, 2, 1, 0, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 0, 1, 2, 1, 2, 2, 1, 2, 1, 1, 2, 0, 0,

2, 2, 0, 0, 0, 0, 2, 1, 1, 0, 0, 0, 2, 1, 1, 1, 2, 0, 1, 2, 0, 1, 1, 2, 1, 0, 2, 0, 0, 2, 2, 0, 0, 2, 2, 2, 1, 0, 1, 1, 0, 2, 1,

2, 1, 0, 2, 0, 0, 2, 0, 1, 1, 1, 1, 1, 1, 0, 0, 2, 2, 0, 2, 2, 2, 1, 2, 2, 1, 2, 1, 0, 2, 0, 2, 2, 2, 0, 2, 0, 1, 0, 0, 0, 2, 2,

1, 1, 0, 0, 1, 1, 2, 2, 1, 2, 1, 2, 0, 1, 2, 2, 2, 2, 0, 1, 2, 0, 2, 0, 2, 0, 0, 1, 0, 0, 2, 2, 1, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0,

0, 2, 1, 0, 1, 0, 1, 2, 0, 2, 2, 2, 0, 2, 0, 0, 2, 2, 2, 1, 2, 0, 2, 0, 2, 0, 0, 0, 2, 1, 2, 2, 2, 0, 2, 2, 2, 0, 2, 0, 1, 0, 2,

2, 1, 0, 0, 2, 0, 1, 0, 1, 2, 1, 2, 2, 0, 0, 1, 1, 2, 0, 0, 0, 2, 1, 2, 2, 0, 2, 0, 0, 1, 2, 0, 1, 2, 1, 0, 1, 2, 0, 0, 1, 2, 0,

0, 0, 1, 1, 2, 0, 2, 1, 1, 0, 0, 1, 0, 2, 2, 2, 1, 2, 2, 1, 1, 0, 2, 2, 1, 1, 2, 0, 2, 2, 1, 1, 2, 2, 2, 1, 2, 2, 1, 2, 2, 2, 1,

1, 0, 0, 0, 2, 0, 2, 1, 0, 1, 1, 2, 0, 1, 2, 2, 0, 1, 2, 0, 0, 0, 1, 2, 1, 2, 1, 2, 2, 2, 1, 0, 2, 1, 2, 0, 0, 2, 0, 1, 1, 0, 0,

1, 1, 1, 0, 0, 0, 1, 2, 2, 0, 0, 0, 0, 0, 1, 2, 2, 2, 2, 1, 2, 0, 0, 1, 1, 1, 0, 2, 2, 1, 0, 1, 2, 1, 1, 2, 2, 0, 1, 2, 0, 2, 2,

2, 1, 2, 0, 1, 1, 1, 0, 1, 2, 1, 2, 2, 0, 2, 2, 2, 0, 0, 1, 1, 2, 1, 1, 1, 1, 2, 0, 2, 0, 1, 2, 0, 0, 0, 1, 0, 2, 0, 1, 1, 2, 2,

2, 2, 1, 1, 1, 2, 1, 2, 1, 0, 0, 1, 0, 1, 0, 1, 2, 1, 2, 0, 0, 0, 1, 1, 2, 1, 0, 1, 2, 0, 0, 1, 2, 2, 2, 2, 1, 1, 1, 2, 1, 1, 0,

0, 1, 1, 0, 2, 2, 1, 0, 2, 1, 0, 2, 2, 1, 2, 0, 1, 2, 0, 2, 0, 2, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 2, 0, 2, 2, 1, 0, 1, 1, 0, 1, 1,

2, 1, 1, 0, 2, 1, 2, 2, 2, 0, 2, 2, 1, 2, 1, 2, 1, 0, 1, 1, 1, 2, 0, 2, 1, 2, 1, 0, 2, 0, 0, 0, 1, 0, 1, 2, 2, 0, 2, 0, 2, 2, 0,

0, 1, 0, 0, 1, 0, 1, 0, 2, 1, 1, 2, 2, 2, 2, 2, 2, 0, 2, 2, 2, 0, 1, 2, 1, 0, 0, 0, 1, 2, 0, 0, 1, 1, 2, 2, 0, 0, 2, 1, 1, 2, 2,

2, 2, 1, 2, 0, 1, 2, 2, 1, 2, 1, 2, 0, 2, 0, 2, 0, 0, 2, 0, 0, 0, 2, 2, 1, 2, 0, 0, 2, 2, 2, 0, 0, 1, 1, 0, 2, 1, 2, 2, 0, 0, 2,

0, 2, 0, 0, 0, 0, 1, 1, 1, 0, 1, 2, 1, 2, 0, 2, 2, 1, 1, 0, 2, 2, 2, 0, 0, 1, 0, 1, 0, 1, 1, 2, 2, 1, 2, 1, 1, 1, 2, 2, 1, 1, 0,

2, 2, 2, 0, 0, 2, 2, 0, 1, 0, 1, 1, 2, 1, 2, 2, 1, 1, 2, 0, 1, 1, 2, 1, 2, 1, 0, 0, 1, 2, 2, 0, 0, 1, 2, 0, 0, 0, 1, 0, 0, 1, 2,

2, 2, 2, 0, 1, 2, 2, 2, 2, 0, 1, 2, 2, 1, 2, 0, 2, 2, 2, 0, 1, 2, 0, 0, 1, 0, 2, 2, 0, 0, 2, 2, 0, 1, 0, 2, 2, 0, 1, 2, 1, 0, 0,

1, 0, 2, 0, 0, 0, 0, 1, 1, 1, 2, 2, 0, 1, 1, 2, 2, 2, 0, 2, 2, 2, 2, 1, 2, 0, 0, 0, 1, 1, 1, 2, 2, 0, 0, 2, 2, 0, 1, 2, 1, 0, 0,

1, 1, 2, 2, 0, 1, 1, 0, 1, 2, 2, 1, 2, 1, 1, 2, 2, 0, 2, 2, 0, 1, 2, 0, 1, 0, 0, 1, 2, 2, 1, 2, 2, 2, 0, 1, 0, 0, 1, 2, 2, 1, 0,

2, 2, 0, 0, 1, 0, 2, 2, 1, 1, 0, 0, 1, 0, 2, 2, 1, 0, 2, 0, 1, 0, 0, 1, 2, 1, 2, 1, 0, 2, 1, 1, 2, 1, 2, 2, 1, 0, 1, 2, 1, 1, 2,

2, 0, 2, 0, 0, 2, 0, 0, 1, 1, 1, 0, 1, 2, 1, 0, 2, 1, 0, 0, 2, 2, 2, 2, 2, 0, 0, 2, 0, 1, 0, 0, 0, 1, 2, 2, 1, 1, 2, 1, 2, 2, 1,

2, 2, 0, 0, 1, 1, 0, 2, 2, 2, 2, 1, 2, 1, 2, 0, 2, 1, 0, 1, 1, 2, 2, 0, 1, 2, 2, 1, 0, 2, 2, 0, 2, 0, 0, 0, 1, 0, 1, 1, 2, 0, 1,

2, 2, 1, 2, 2, 2, 2, 0, 1, 0, 1, 1, 2, 1, 0, 1, 0, 2, 2, 0, 0, 2, 0, 2, 0, 0, 0, 0, 1, 1, 2, 1, 0, 2, 0, 1, 2, 0, 2, 0, 2, 1, 0,

2, 0, 2, 0, 2, 1, 0, 1, 1, 1, 1, 2, 0, 1, 1, 2, 0, 0, 2, 2, 2, 0, 1, 1, 1, 1, 2, 0, 0, 2, 2, 0, 1, 0, 2, 2, 2, 0, 0, 2, 2, 2, 0,

2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 1, 0, 1, 0, 0, 1, 1, 0, 2, 0, 0, 0, 1, 1, 1, 2, 1, 0, 2, 1, 2, 1, 1, 1, 1, 2, 0, 1,

1, 2, 0, 0, 1, 0, 1, 1, 2, 0, 2, 0, 0, 1, 1, 1, 0, 1, 2, 2, 0, 0, 0, 0, 2, 2, 2, 0, 0, 1, 2, 2, 2, 0, 1, 1, 2, 0, 1, 0, 2, 1, 1,

2, 1, 1, 2, 1, 2, 2, 2, 2, 1, 1, 0, 1, 1, 1, 2, 1, 1, 2, 1, 1, 1, 1, 2, 2, 1, 0, 0, 2, 2, 0, 0, 0, 2, 0, 1, 1, 2, 2, 2, 1, 2, 2,

1, 0, 0, 0, 1, 2, 2, 2, 0, 2, 2, 0, 1, 2, 1, 0, 0, 1, 2, 2, 1, 0, 0, 2, 1, 1, 1, 1, 1, 0, 1, 2, 0, 1, 0, 2, 2, 1, 2, 1, 0, 1, 2,

1, 0, 0, 2, 0, 2, 2, 1, 2, 1, 2, 1, 0, 0, 2, 1, 1, 0, 1, 2, 0, 2, 2, 0, 2, 0, 1, 0, 0, 1, 0, 0, 0, 1, 2, 0, 0, 0, 2, 0, 1, 2, 2,

2, 2, 1, 1, 0, 2, 1, 0, 2, 0, 2, 1, 2, 0, 1, 2, 2, 1, 2, 2, 2, 2, 1, 1, 0, 0, 2, 0, 0, 2, 0, 2, 1, 1, 1, 1, 1, 1, 1, 0, 2, 0, 2,

0, 2, 1, 2, 1, 0, 0, 0, 2, 2, 2, 1, 1, 2, 0, 2, 0, 2, 2, 1, 1, 1, 1, 2, 0, 2, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, 2, 1, 1, 1, 0, 2, 2,

2, 2, 0, 1, 0, 2, 1, 0, 2, 1, 1, 0, 1, 2, 2, 2, 0, 1, 2, 0, 2, 2, 0, 1, 0, 0, 1, 2, 2, 2, 0, 1, 2, 0, 2, 2, 1, 0, 2, 2, 1, 0, 0,

0, 0, 0, 2, 0, 2, 2, 0, 0, 2, 1, 1, 0, 1, 1, 2, 2, 0, 2, 2, 1, 0, 2, 2, 0, 2, 2, 1, 1, 1, 0, 2, 1, 2, 1, 1, 2, 0, 2, 1, 2, 1, 2,

1, 0, 1, 0, 1, 0, 1, 2, 2, 2, 1, 0, 2, 0, 0, 0, 1, 0, 0, 1, 0, 0, 2, 0, 2, 2, 0, 2, 2, 2, 2, 2, 0, 1, 0, 2, 1, 1, 2, 2, 2, 1, 0,

2, 1, 2, 0, 0, 0, 2, 1, 2, 2, 1, 1, 0, 1, 2, 0, 1, 1, 2, 1, 2, 0, 0, 0, 2, 0, 1, 2, 2, 1, 1, 2, 2, 1, 2, 1, 2, 0, 0, 0, 2, 0, 1,

1, 1, 0, 2, 0, 1, 1, 1, 1, 0, 0, 2, 0, 0, 2, 0, 2, 1, 1, 0, 2, 1, 2, 1, 0, 1, 2, 1, 2, 0, 0, 0, 0, 1, 1, 2, 2, 2, 0, 0, 1, 0, 2,

2, 1, 1, 0, 2, 1, 2, 1, 1, 1, 0, 1, 0, 1, 1, 2, 2, 2, 0, 0, 2, 2, 2, 2, 1, 1, 0, 2, 1, 2, 2, 1, 1, 2, 0, 1, 0, 1, 1, 2, 1, 0, 0,

1, 2, 2, 0, 1, 1, 2, 1, 2, 0, 1, 0, 0, 1, 2, 0, 0, 1, 2, 0, 0, 2, 2, 1, 0, 2, 1, 1, 1, 1, 0, 2, 1, 1, 0, 2, 0, 0, 1, 0, 2, 1, 0,

0, 0, 2, 2, 0, 1, 0, 0, 1, 0, 2, 2, 1, 1, 0, 2, 1, 0, 1, 0, 2, 0, 1, 0, 0, 0, 1, 1, 0, 0, 2, 1, 2, 2, 1, 0, 2, 2, 1, 2, 0, 0, 2,

2, 2, 0, 2, 2, 0, 0, 2, 2, 0, 1, 0, 1, 1, 1, 2, 2, 2, 2, 0, 1, 1, 0, 2, 1, 0, 0, 1, 1, 1, 2, 2, 0, 2, 2, 1, 2, 2, 1, 2, 1, 0, 1,

2, 2, 1, 2, 0, 1, 2, 0, 1, 0, 1, 2, 2, 1, 0, 2, 2, 2, 0, 1, 0, 0, 2, 1, 1, 0, 0, 1, 2, 0, 0, 1, 0, 2, 0, 1, 0, 0, 1, 2, 0, 2, 2,

1, 0, 2, 1, 2, 2, 0, 1, 2, 2, 1, 2, 1, 1, 2, 0, 1, 0, 2, 2, 1, 1, 0, 1, 0, 1, 1, 2, 2, 1, 1, 1, 0, 0, 1, 2, 1, 1, 2, 1, 1, 2, 2,
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0, 1, 0, 1, 1, 0, 2, 2, 0, 2, 2, 2, 0, 1, 2, 0, 2, 2, 0, 1, 1, 0, 2, 2, 2, 2, 1, 2, 2, 0, 0, 2, 1, 0, 1, 1, 2, 2, 1, 2, 1, 2, 1,

0, 2, 2, 0, 2, 2, 2, 0, 1, 2, 2, 1, 2, 0, 1, 2, 2, 0, 0, 0, 1, 0, 1, 1, 0, 1, 1, 2, 1, 1, 2, 2, 2, 2, 0, 0, 2, 0, 2, 0, 0, 0, 1,

0, 2, 2, 0, 0, 2, 0, 1, 2, 0, 0, 0, 1, 1, 2, 1, 0, 2, 0, 2, 1, 0, 2, 0, 2, 1, 0, 2, 1, 1, 2, 2, 1, 0, 2, 2, 1, 0, 1, 1, 2, 1, 0,

0, 0, 2, 2, 2, 1, 0, 0, 1, 0, 1, 2, 1, 0, 1, 0, 0, 1, 1, 2, 0, 1, 2, 2, 2, 0, 0, 0, 0, 0, 0, 1, 1, 2, 1, 1, 0, 2, 2, 0, 0, 2, 2,

1, 1, 2, 1, 0, 2, 0, 2, 0, 0, 0, 1, 2, 0, 1, 1, 2, 0, 1, 2, 1, 1, 1, 1, 0, 2, 0, 0, 1, 1, 0, 1, 0, 1, 1, 2, 0, 0, 0, 2, 2, 2, 1,

0, 1, 2, 2, 0, 0, 1, 1, 2, 0, 1, 0, 0, 1, 2, 2, 2, 1, 2, 1, 2, 2, 2, 0, 2, 1, 1, 2, 1, 1, 2, 1, 1, 2, 1, 2, 1, 1, 0, 1, 1, 0, 0,

2, 2, 0, 0, 1, 1, 1, 2, 2, 1, 0, 2, 0, 2, 2, 1, 1, 1, 2, 1, 1, 2, 0, 2, 2, 2, 0, 1, 0, 0, 1, 0, 2, 2, 2, 2, 0, 1, 2, 1, 1, 1, 2,

0, 1, 2, 0, 0, 0, 0, 2, 2, 2, 0, 2, 1, 0, 1, 1, 2, 0, 2, 2, 1, 0, 1, 1, 2, 2, 1, 0, 0, 2, 1, 0, 2, 2, 1, 2, 1, 2, 0, 2, 0, 1, 0,

1, 0, 1, 2, 0, 2, 2, 0, 0, 0, 2, 0, 0, 1, 0, 0, 0, 1, 1, 0, 2, 1, 0, 2, 1, 2, 2, 2, 2, 1, 2, 2, 1, 2, 2, 2, 0, 2, 1, 2, 0, 1, 0,

0, 2, 0, 2, 1, 2, 1, 1, 0, 0, 2, 0, 2, 0, 2, 0, 2, 1, 1, 1, 1, 1, 1, 2, 2, 2, 1, 1, 2, 1, 2, 1, 0, 0, 0, 1, 1, 2, 1, 1, 1, 0, 1,

1, 2, 1, 1, 1, 2, 0, 0, 1, 1, 2, 1, 0, 0, 2, 2, 0, 0, 2, 2, 0, 0, 1, 0, 2, 1, 0, 1, 0, 1, 0, 1, 1, 2, 1, 0, 1, 1, 0, 0, 0, 0, 0,

0, 2, 2, 0, 1, 0, 2, 1, 2, 1, 1, 1, 1, 2, 0, 1, 1, 2, 0, 1, 1, 2, 1, 0, 2, 0, 2, 0, 0, 0, 1, 0, 0, 0, 2, 2, 0, 2, 0, 0, 0, 1, 1,

0, 0, 2, 1, 2, 2, 2, 1, 0, 2, 0, 2, 1, 2, 2, 1, 2, 0, 2, 0, 0, 2, 2, 0, 2, 2, 2, 2, 0, 1, 2, 0, 1, 0, 0, 2, 0, 2, 0, 2, 1, 1, 2,

1, 0, 2, 0, 0, 1, 0, 1, 1, 2, 0, 2, 0, 0, 1, 1, 0, 0, 1, 2, 0, 0, 0, 0, 0, 2, 1, 1, 0, 1, 1, 1, 1, 2, 0, 1, 2, 1, 0, 1, 0, 1, 1,

1, 1, 0, 0, 0, 2, 1, 2, 1, 0, 1, 1, 2, 1, 2, 2, 0, 1, 0, 2, 0, 2, 2, 2, 1, 1, 2, 0, 0, 0, 1, 0, 2, 2, 0, 0, 1, 2, 1, 1, 2, 1, 1,

0, 0, 1, 1, 2, 2, 0, 2, 2, 1, 2, 0, 2, 0, 2, 1, 0, 2, 0, 1, 2, 2, 1, 0, 1, 1, 0, 1, 0, 1, 1, 2, 2, 2, 0, 0, 0, 0, 2, 2, 2, 1, 1,

0, 0, 2, 2, 2, 2, 0, 2, 1, 0, 1, 2, 1, 1, 0, 1, 1, 2, 0, 2, 1, 2, 0, 0, 2, 0, 2, 0, 2, 0, 2, 2, 1, 0, 0, 0, 1, 1, 1, 0, 2, 2, 2,

2, 1, 2, 1, 0, 0, 2, 0, 1, 2, 2, 0, 0, 2, 1, 2, 1, 2, 2, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 1, 2, 1, 0, 1, 2, 2, 1, 1, 1, 2, 0,

1, 0, 0, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 1, 0, 0, 0, 0, 1, 1, 1, 0, 1, 2, 1, 2, 2, 0, 0, 2, 0, 2, 1, 1, 0, 2, 1, 2, 1, 1, 2, 1, 1,

2, 0, 0, 0, 1, 2, 0, 0, 1, 1, 1, 0, 0, 0, 2, 1, 2, 0, 1, 1, 0, 1, 1, 2, 0, 2, 1, 2, 2, 2, 0, 1, 2, 1, 0, 2, 0, 1, 1, 2, 0, 0, 2,

1, 1, 2, 1, 2, 2, 0, 1, 2, 2, 2, 0, 2, 2, 1, 1, 0, 0, 0, 0, 1, 1, 2, 1, 1, 2, 1, 0, 0, 2, 0, 0, 0, 0, 1, 2, 2, 0, 2, 0, 1, 2, 0,

1, 0, 2, 0, 1, 2, 0, 2, 2, 0, 1, 1, 1, 0, 2, 1, 1, 1, 0, 0, 2, 0, 1, 0, 1, 0, 0, 2, 0, 2, 2, 2, 0, 0, 2, 0, 0, 1, 1, 2, 2, 1, 2,

1, 2, 0, 2, 1, 0, 1, 1, 0, 1, 1, 0, 2, 2, 2, 2, 1, 2, 2, 0, 0, 0, 2, 0, 2, 1, 1, 0, 1, 0, 2, 1, 1, 1, 0, 1, 1, 2, 1, 0, 1, 0, 2,

0, 0, 0, 0, 1, 1, 0, 2, 0, 2, 1, 2, 1, 2, 1, 1, 1, 0, 1, 1, 1, 0, 1, 2, 0, 0, 0, 2, 0, 2, 1, 0, 0, 2, 0, 0, 2, 0, 1, 2, 0, 0, 1,

2, 1, 1, 2, 1, 2, 0, 2, 0, 2, 2, 1, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 1, 2, 0, 2, 2, 2, 2, 1, 0, 1, 1, 2, 1, 0, 2, 0, 0, 0, 1, 2, 0,

0, 2, 1, 1, 2, 1, 1, 2, 0, 0, 1, 1, 0, 2, 0, 0, 1, 2, 1, 0, 0, 1, 0, 1, 2, 0, 2, 2, 0, 2, 0, 1, 0, 2, 1, 0, 0, 2, 1, 0, 2, 2, 1,

2, 1, 1, 0, 0, 0, 2, 2, 0, 1, 2, 1, 0, 0, 0, 2, 1, 0, 0, 0, 2, 2, 1, 0, 1, 1, 0, 1, 0, 0, 2, 2, 1, 1, 1, 2, 0, 2, 0, 0, 1, 1, 1,

1, 0, 0, 0, 0, 0, 2, 2, 1, 1, 0, 1, 2, 1, 2, 2, 2, 1, 2, 1, 0, 0, 0, 1, 0, 1, 1, 1, 0, 1, 1, 0, 2, 1, 1, 2, 1, 2, 0, 0, 0, 0, 0,

1, 0, 1, 0, 0, 2, 0, 1, 0, 1, 1, 0, 0, 1, 2, 2, 0, 2, 2, 2, 1, 1, 0, 1, 1, 0, 1, 2, 1, 0, 2, 0, 2, 2, 1, 0, 1, 0, 1, 2, 1, 2, 1,

2, 0, 0, 0, 2, 2, 0, 0, 2, 0, 0, 0, 0, 0, 2, 2, 0, 1, 2, 0, 2, 2, 1, 0, 2, 2, 1, 0, 2, 2, 2, 2, 2, 1, 2, 1, 0, 2, 2, 0, 1, 2, 2,

0, 1, 0, 1, 2, 0, 1, 2, 1, 0, 1, 2, 2, 1, 2, 0, 2, 2, 1, 2, 2, 2, 2, 2, 0, 2, 0, 1, 1, 1, 0, 1, 0, 0, 2, 2, 0, 1, 1, 1, 2, 1, 0,

2, 1, 0, 0, 2, 1, 1, 0, 2, 0, 0, 1, 2, 1, 1, 1, 2, 2, 2, 0, 2, 2, 1, 0, 2, 2, 2, 1, 0, 0, 2, 2, 2, 0, 1, 0, 1, 0, 0, 1, 1, 0, 0,

1, 2, 0, 1, 2, 2, 0, 2, 0, 2, 2, 1, 2, 2, 1, 2, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 2, 1, 2, 0, 1, 1, 2, 0, 1, 2, 1, 1, 1, 1, 0, 2, 0,

0, 0, 1, 1, 1, 2, 1, 0, 2, 2, 0, 0, 0, 1, 1, 0, 0, 0, 2, 2, 0, 2, 1, 0, 2, 0, 2, 0, 0, 2, 1, 2, 2, 2, 0, 0, 2, 2, 0, 1, 2, 2, 1,

2, 0, 2, 0, 1, 0, 0, 2, 2, 2, 2, 2, 0, 1, 2, 1, 0, 2, 0, 0, 0, 2, 0, 2, 1, 1, 2, 0, 0, 1, 1, 0, 1, 0, 1, 1, 2, 0, 0, 1, 1, 0, 0,

0, 0, 0, 1, 2, 1, 0, 1, 1, 1, 1, 2, 0, 0, 1, 2, 1, 1, 0, 1, 1, 1, 1, 0, 0, 2, 1, 2, 0, 1, 0, 1, 2, 1, 1, 0, 1, 0, 1, 2, 1, 1, 1,

2, 2, 0, 0, 2, 0, 0, 1, 0, 0, 1, 1, 2, 1, 1, 0, 2, 2, 0, 0, 1, 2, 2, 2, 1, 2, 0, 2, 0, 1, 1, 2, 2, 0, 1, 2, 2, 1, 0, 1, 0, 2, 1,

0, 2, 0, 2, 2, 2, 0, 0, 0, 1, 0, 1, 0, 1, 1, 0, 0, 2, 2, 2, 2, 0, 2, 2, 2, 1, 1, 1, 1, 0, 1, 1, 2, 0, 2, 1, 0, 1, 2, 2, 0, 2, 0,

2, 0, 0, 2, 1, 2, 0, 0, 1, 1, 1, 0, 2, 2, 2, 2, 1, 0, 0, 0, 2, 2, 2, 1, 2, 0, 0, 1, 0, 2, 0, 1, 2, 0, 1, 1, 1, 2, 0, 0, 1, 1, 0,

2, 2, 2, 0, 0, 2, 2, 1, 0, 2, 0, 1, 0, 1, 2, 2, 1, 0, 2, 2, 0, 2, 1, 2, 2, 0, 0, 0, 0, 2, 1, 2, 0, 0, 0, 1, 0, 1, 2, 1, 2, 0, 0,

0, 0, 1, 1, 1, 1, 0, 2, 1, 2, 2, 0, 0, 2, 0, 2, 0, 0, 0, 1, 2, 0, 1, 1, 2, 1, 1, 2, 0, 2, 1, 2, 0, 1, 0, 1, 1, 1, 0, 0, 2, 1, 2,

2, 2, 0, 1, 0, 1, 1, 2, 0, 1, 1, 2, 0, 0, 2, 1, 2, 1, 0, 2, 0, 0, 1, 2, 2, 2, 0, 1, 1, 2, 1, 2, 2, 0, 0, 1, 1, 2, 1, 2, 2, 1, 1,

0, 0, 1, 2, 2, 0, 0, 1, 0, 0, 0, 0, 2, 1, 1, 0, 1, 0, 2, 1, 0, 1, 2, 1, 2, 2, 1, 1, 2, 1, 2, 2, 1, 2, 0, 0, 0, 2, 1, 2, 2, 0, 2,

2, 2, 2, 0, 2, 2, 0, 0, 2, 2, 2, 1, 1, 2, 2, 1, 1, 0, 2, 1, 0, 1, 1, 2, 2, 1, 2, 1, 2, 2, 2, 1, 2, 2, 0, 0, 1, 1, 0, 2, 2, 1, 0,

1, 0, 2, 1, 0, 0, 2, 0, 2, 1, 1, 0, 1, 0, 2, 0, 1, 1, 0, 1, 1, 2, 2, 0, 2, 1, 2, 1, 0, 0, 0, 1, 1, 0, 1, 1, 0, 1, 2, 0, 2, 1, 1,

1, 0, 1, 0, 0, 2, 0, 0, 2, 0, 0, 2, 0, 2, 1, 2, 1, 1, 2, 1, 2, 0, 1, 2, 0, 0, 1, 0, 2, 0, 1, 1, 2, 1, 0, 1, 1, 0, 1, 0, 0, 1, 0,

2, 1, 0, 0, 0, 1, 1, 2, 1, 0, 0, 2, 1, 0, 0, 0, 0, 2, 2, 1, 2, 0, 1, 1, 2, 1, 1, 0, 2, 2, 2, 2, 2, 1, 2, 0, 2, 2, 2, 2, 0, 1, 2,

0, 2, 0, 1, 0, 1, 0, 1, 2, 0, 2, 0, 2, 2, 1, 2, 1, 2, 1, 0, 0, 2, 1, 0, 1, 2, 1, 0, 0, 1, 0, 0, 0, 2, 2, 2, 2, 1, 0, 1, 1, 0, 2,

1, 0, 0, 0, 1, 1, 1, 2, 0, 2, 0, 1, 0, 0, 2, 2, 0, 0, 0, 0, 0, 2, 0, 0, 1, 1, 1, 1, 1, 2, 2, 2, 1, 2, 2, 1, 1, 0, 1, 2, 1, 1, 1,

0, 1, 1, 1, 0, 0, 0, 1, 0, 0, 2, 2, 2, 1, 2, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 1, 2, 1, 2, 1, 1, 0, 2, 2, 1, 0, 1, 1, 2, 2, 0, 0,

2, 2, 1, 0, 2, 0, 1, 0, 2, 2, 0, 2, 1, 0, 2, 1, 0, 1, 2, 1, 1, 1, 0, 2, 0, 0, 0, 0, 0, 2, 0, 2, 2, 0, 0, 2, 2, 1, 0, 2, 2, 1, 2,

0, 1, 2, 0, 2, 1, 2, 1, 0, 2, 2, 0, 2, 2, 2, 2, 2, 0, 1, 2, 0, 1, 2, 0, 1, 2, 2, 0, 1, 2, 0, 2, 2, 1, 2, 1, 0, 1, 2, 2, 1, 0, 1,

1, 1, 0, 1, 2, 2, 2, 2, 0, 2, 1, 1, 2, 1, 0, 2, 0, 0, 2, 2, 0, 1, 0, 2, 0, 0, 1, 2, 1, 0, 0, 2, 1, 1, 1, 2, 1, 2, 0, 1, 2, 0, 0,

1, 2, 2, 2, 1, 0, 0, 0, 1, 1, 1, 0, 2, 0, 2, 0, 2, 1, 2, 0, 0, 0, 0, 0, 0, 1, 2, 1, 1, 2, 1, 1, 1, 0, 1, 0, 1, 0, 0, 2, 1, 0, 2,

0, 2, 0, 0, 2, 2, 2, 0, 0, 2, 1, 1, 2, 1, 2, 2, 2, 2, 0, 2, 1, 2, 0, 1, 1, 1, 2, 1, 1, 1, 1, 0, 0, 2, 1, 1, 2, 0, 0, 1, 1, 0, 1,

1, 2, 2, 0, 1, 1, 2, 2, 2, 1, 2, 0, 1, 2, 1, 0, 0, 2, 0, 2, 0, 0, 1, 2, 1, 1, 0, 2, 0, 2, 0, 0, 2, 2, 0, 0, 0, 2, 2, 1, 2, 1, 2,

1, 2, 1, 2, 0, 0, 0, 2, 2, 0, 2, 0, 1, 1, 0, 0, 2, 1, 2, 0, 1, 1, 1, 0, 1, 2, 1, 1, 1, 0, 2, 1, 2, 1, 1, 2, 1, 0, 0, 0, 1, 1, 0,

2, 2, 2, 0, 0, 1, 0, 1, 1, 0, 1, 1, 1, 2, 1, 0, 2, 2, 2, 0, 2, 1, 1, 1, 0, 2, 1, 1, 0, 2, 2, 0, 0, 1, 0, 2, 2, 2, 2, 1, 1, 0, 0,

0, 1, 1, 1, 0, 2, 0, 1, 0, 0, 1, 0, 1, 2, 0, 1, 1, 0, 2, 2, 0, 0, 1, 1, 0, 0, 2, 0, 2, 1, 2, 2, 2, 0, 1, 1, 2, 0, 2, 2, 0, 1, 2,

1, 1, 1, 1, 0, 2, 2, 1, 1, 1, 2, 2, 2, 1, 2, 0, 2, 0, 2, 2, 1, 0, 1, 1, 2, 2, 1, 1, 1, 0, 2, 1, 0, 0, 1, 0, 2, 0, 1, 2, 2, 0, 1,

0, 2, 2, 1, 1, 1, 1, 2, 0, 0, 2, 0, 2, 0, 2, 2, 1, 2, 1, 2, 1, 2, 2, 2, 0, 1, 2, 0, 1, 2, 0, 2, 2, 0, 1, 1, 0, 1, 1, 1, 2, 0, 1,

0, 2, 2, 1, 1, 0, 0, 2, 0, 1, 1, 2, 0, 0, 0, 2, 0, 0, 0, 1, 1, 0, 1, 1, 0, 2, 0, 2, 0, 2, 1, 1, 2, 0, 1, 1, 2, 1, 0, 1, 1, 2, 0,

1, 1, 0, 2, 1, 1, 0, 0, 1, 0, 2, 2, 0, 2, 1, 2, 0, 1, 0, 1, 0, 1, 0, 0, 2, 2, 0, 2, 0, 0, 1, 0, 1, 2, 2, 1, 2, 0, 2, 1, 2, 2, 2,

2, 0, 2, 1, 1, 2, 2, 1, 0, 2, 1, 1, 1, 0, 0, 0, 0, 2, 1, 0, 0, 1, 2, 0, 1, 1, 1, 2, 1, 2, 2, 1, 2, 1, 1, 1, 0, 1, 1, 1, 2, 0, 0,

0, 2, 1, 1, 1, 1, 0, 2, 1, 1, 1, 2, 1, 0, 1, 2, 2, 0, 1, 1, 1, 2, 1, 0, 2, 2, 2, 0, 0, 0, 0, 1, 2, 1, 2, 0, 0, 1, 2, 0, 0, 1, 0,

2, 1, 0, 2, 0, 2, 1, 1, 2, 0, 1, 2, 2, 1, 1, 2, 0, 2, 0, 1, 0, 0, 1, 0, 0, 0, 2, 0, 0, 2, 0, 1, 2, 1, 0, 2, 0, 2, 1, 0, 2, 0, 0,

0, 0, 1, 1, 1, 1, 0, 0, 2, 0, 0, 0, 2, 2, 1, 1, 2, 2, 0, 2, 1, 2, 1, 0, 1, 1, 1, 1, 1, 2, 0, 1, 2, 2, 1, 2, 1, 0, 2, 2, 0, 0, 2,

2, 2, 2, 0, 1, 1, 1, 1, 0, 2, 2, 2, 2, 2, 2, 2, 1, 1, 0, 1, 0, 1, 2, 0, 2, 1, 2, 2, 2, 1, 1, 2, 2, 1, 0, 0, 1, 1, 1, 1, 1, 1, 1,

0, 1, 0, 1, 2, 1, 1, 0, 1, 1, 2, 1, 0, 0, 1, 1, 2, 2, 1, 2, 1, 1, 2, 2, 1, 2, 0, 1, 0, 2, 0, 2, 2, 2, 1, 1, 2, 0, 0, 1, 1, 0, 0,

2, 2, 2, 0, 2, 2, 1, 1, 2, 1, 0, 1, 0, 0, 0, 1, 2, 0, 2, 0, 0, 2, 0, 0, 2, 1, 2, 0, 2, 0, 0, 0, 2, 2, 1, 0, 2, 0, 0, 0, 1, 1, 0,

2, 0, 1, 2, 1, 2, 0, 2, 1, 0, 0, 2, 1, 0, 0, 2, 0, 1, 0, 0, 1, 2, 0, 2, 1, 0, 1, 2, 0, 1, 2, 1, 2, 1, 2, 0, 2, 0, 1, 0, 1, 1, 0,

0, 1, 2, 2, 1, 0, 0, 2, 2, 1, 2, 1, 0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 1, 1, 0, 1, 2, 2, 0, 2, 1, 1, 2, 1, 1, 2, 0, 1, 0, 0, 1, 1, 1,

0, 0, 1, 0, 2, 1, 2, 1, 0, 0, 1, 1, 0, 0, 2, 0, 2, 0, 2, 0, 0, 2, 1, 0, 1, 2, 0, 1, 1, 1, 2, 2, 0, 0, 1, 2, 1, 1, 0, 2, 1, 1, 0,

1, 2, 2, 2, 1, 1, 1, 2, 1, 1, 0, 1, 2, 0, 2, 1, 2, 2, 1, 1, 0, 0, 2, 1, 1, 1, 2, 2, 1, 1, 1, 2, 2, 2, 2, 0, 0, 1, 1, 2, 1, 0, 2,

0, 2, 1, 0, 0, 1, 0, 0, 0, 2, 1, 0, 1, 2, 2, 1, 0, 2, 1, 0, 0, 2, 0, 1, 1, 1, 2, 0, 2, 2, 1, 2, 0, 0, 1, 1, 0, 2, 0, 1, 0, 0, 0,

0, 0, 0, 2, 1, 2, 0, 2, 2, 0, 2, 0, 2, 0, 2, 0, 0, 2, 0, 1, 2, 1, 1, 0, 0, 1, 1, 2, 1, 2, 2, 2, 2, 2, 0, 0, 2, 1, 1, 1, 1, 2, 1,

1, 1, 0, 2, 1, 2, 0, 1, 2, 0, 0, 1, 1, 0, 1, 0, 0, 2, 1, 1, 1, 2, 2, 2, 1, 2, 1, 1, 2, 2, 0, 1, 2, 0, 2, 0, 0, 1, 0, 1, 2, 1, 0,

0, 2, 0, 0, 2, 2, 0, 2, 1, 1, 0, 2, 0, 1, 2, 1, 2, 1, 2, 0, 0, 2, 2, 1, 2, 2, 0, 1, 1, 0, 0, 0, 0, 0, 2, 2, 0, 2, 1, 1, 0, 2, 2,

2, 0, 2, 1, 0, 2, 0, 1, 2, 0, 1, 2, 2, 0, 1, 0, 0, 0, 2, 0, 1, 1, 0, 1, 1, 2, 1, 1, 0, 2, 0, 0, 0, 2, 1, 2, 1, 1, 1, 2, 1, 1, 1,

2, 2, 2, 1, 2, 1, 1, 2, 0, 2, 2, 1, 1, 0, 0, 0, 0, 1, 0, 2, 2, 0, 1, 0, 0, 1, 0, 0, 1, 1, 1, 0, 2, 2, 2, 0, 0, 1, 1, 1, 2, 0, 1,
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1, 0, 2, 2, 2, 0, 1, 1, 0, 0, 2, 0, 2, 1, 2, 1, 1, 1, 1, 0, 2, 0, 2, 2, 0, 1, 2, 2, 1, 2, 0, 2, 2, 2, 1, 1, 1, 2, 1, 2, 2, 1, 1,

1, 0, 2, 2, 1, 0, 1, 0, 2, 0, 1, 2, 2, 0, 2, 1, 0, 0, 1, 0, 1, 0, 1, 1, 2, 2, 2, 2, 1, 0, 0, 0, 2, 0, 2, 0, 1, 0, 2, 0, 2, 2, 1,

2, 1, 0, 0, 2, 0, 2, 0, 2, 1, 2, 0, 1, 0, 1, 1, 0, 2, 2, 0, 2, 1, 0, 1, 1, 1, 2, 2, 2, 0, 0, 2, 1, 1, 1, 1, 0, 1, 1, 0, 0, 0, 2,

0, 0, 0, 1, 2, 0, 1, 1, 2, 2, 0, 2, 0, 2, 1, 1, 1, 0, 2, 1, 1, 1, 0, 1, 1, 2, 0, 0, 2, 1, 2, 0, 1, 0, 0, 1, 0, 2, 2, 2, 2, 0, 2,

0, 0, 0, 1, 0, 1, 0, 0, 2, 0, 2, 1, 2, 2, 1, 0, 1, 2, 2, 1, 2, 2, 1, 0, 2, 1, 2, 2, 0, 2, 1, 1, 2, 1, 0, 0, 1, 2, 1, 1, 0, 0, 0,

0, 0, 1, 2, 2, 1, 2, 1, 1, 2, 1, 0, 2, 0, 0, 2, 0, 2, 1, 0, 1, 1, 1, 0, 2, 1, 2, 0, 0, 0, 2, 2, 0, 1, 0, 2, 1, 2, 2, 1, 0, 2, 1,

0, 0, 1, 2, 2, 0, 1, 0, 0, 0, 1, 2, 0, 2, 2, 1, 1, 0, 2, 0, 2, 1, 2, 0, 0, 1, 0, 2, 1, 1, 2, 0, 2, 0, 1, 2, 0, 1, 2, 2, 0, 2, 0,

0, 2, 0, 1, 0, 0, 1, 0, 0, 2, 1, 0, 2, 0, 0, 1, 2, 1, 0, 2, 0, 0, 0, 2, 0, 0, 0, 0, 0, 1, 1, 1, 1, 0, 2, 1, 2, 1, 0, 2, 2, 1, 1,

2, 2, 0, 1, 2, 2, 1, 2, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 0, 1, 1, 0, 2, 2, 0, 0, 1, 1, 2, 0, 1, 1, 1, 1, 1, 1, 1, 2, 2, 0, 2, 0, 2,

1, 0, 2, 0, 1, 0, 1, 0, 0, 2, 2, 1, 0, 1, 1, 1, 0, 0, 2, 0, 2, 0, 0, 2, 2, 2, 0, 0, 1, 0, 2, 2, 2, 0, 1, 0, 2, 1, 0, 1, 1, 0, 1,

0, 2, 0, 2, 1, 1, 2, 2, 1, 2, 0, 1, 1, 0, 0, 2, 2, 2, 1, 1, 2, 0, 1, 2, 1, 0, 1, 0, 2, 2, 0, 2, 2, 1, 0, 0, 2, 0, 0, 2, 0, 0, 1,

2, 0, 2, 0, 2, 2, 1, 0, 2, 1, 2, 0, 2, 0, 0, 2, 0, 1, 2, 1, 2, 0, 0, 0, 1, 1, 0, 1, 0, 0, 2, 0, 1, 0, 2, 1, 0, 0, 2, 1, 0, 1, 2,

0, 1, 0, 0, 1, 2, 0, 2, 2, 1, 1, 2, 1, 0, 1, 0, 2, 0, 0, 2, 1, 0, 2, 2, 1, 2, 1, 1, 2, 2, 2, 1, 1, 1, 1, 2, 0, 2, 2, 2, 2, 2, 2,

2, 1, 0, 2, 0, 2, 0, 2, 1, 1, 2, 0, 2, 2, 0, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0, 1, 1, 0, 0, 1, 0, 2, 1, 2, 1, 0, 2, 1, 0, 1, 2, 2, 0,

2, 0, 2, 0, 0, 0, 1, 2, 1, 1, 0, 1, 1, 1, 2, 2, 2, 2, 2, 1, 1, 1, 0, 2, 1, 1, 0, 1, 0, 2, 1, 2, 2, 1, 2, 1, 1, 0, 1, 2, 1, 2, 2,

1, 1, 1, 1, 0, 0, 2, 1, 1, 1, 1, 2, 1, 0, 2, 2, 2, 2, 2, 0, 0, 0, 0, 0, 2, 1, 0, 0, 2, 1, 0, 0, 1, 0, 1, 2, 2, 1, 2, 1, 0, 0, 0,

2, 2, 1, 2, 1, 2, 0, 0, 0, 2, 0, 2, 2, 0, 0, 2, 1, 1, 2, 1, 0, 1, 1, 0, 0, 2, 1, 1, 1, 0, 1, 2, 0, 1, 2, 2, 1, 1, 1, 0, 2, 0, 1,

2, 2, 2, 0, 1, 2, 0, 2, 0, 2, 1, 1, 2, 0, 1, 1, 2, 1, 1, 0, 1, 1, 0, 0, 0, 2, 0, 0, 0, 1, 0, 2, 1, 1, 2, 0, 1, 1, 0, 0, 0, 1, 1,

1, 0, 0, 1, 2, 2, 2, 0, 2, 2, 1, 2, 2, 2, 1, 2, 2, 2, 1, 1, 0, 2, 1, 2, 0, 2, 0, 1, 0, 2, 0, 1, 2, 1, 0, 2, 1, 0, 1, 2, 0, 1, 2,

0, 0, 1, 2, 0, 0, 1, 2, 2, 0, 2, 1, 0, 0, 2, 0, 2, 0, 0, 2, 0, 2, 2, 0, 0, 1, 0, 0, 2, 1, 2, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 2,

2, 1, 2, 2, 1, 1, 2, 1, 0, 0, 2, 1, 2, 2, 1, 2, 2, 0, 1, 1, 2, 1, 1, 2, 1, 0, 0, 2, 0, 0, 2, 2, 2, 1, 1, 0, 0, 1, 0, 1, 0, 2, 0,

1, 0, 2, 1, 1, 0, 2, 2, 0, 0, 1, 0, 2, 1, 2, 1, 2, 1, 2, 2, 2, 1, 2, 0, 2, 1, 1, 1, 1, 1, 2, 2, 1, 0, 0, 2, 2, 0, 0, 1, 0, 0, 0,

0, 2, 2, 2, 0, 2, 2, 0, 0, 2, 1, 1, 1, 1, 0, 0, 2, 0, 2, 1, 0, 1, 0, 1, 0, 1, 0, 1, 1, 1, 1, 1, 2, 0, 2, 1, 1, 2, 0, 0, 0, 1, 2,

2, 1, 2, 0, 1, 0, 0, 1, 2, 0, 0, 0, 2, 0, 2, 0, 0, 2, 0, 1, 2, 0, 2, 2, 1, 0, 2, 2, 1, 0, 1, 1, 1, 1, 0, 1, 2, 2, 1, 0, 0, 0, 0,

1, 2, 2, 2, 1, 0, 1, 1, 1, 1, 0, 2, 1, 2, 0, 1, 2, 2, 1, 1, 2, 0, 2, 0, 1, 0, 2, 0, 2, 1, 2, 0, 0, 1, 0, 2, 2, 1, 1, 1, 1, 2, 0,

1, 0, 2, 2, 0, 0, 2, 0, 0, 0, 0, 1, 1, 0, 1, 0, 1, 1, 2, 1, 2, 2, 0, 0, 0, 1, 2, 0, 2, 1, 1, 2, 1, 0, 2, 0, 1, 0, 0, 0, 2, 2, 1,

2, 0, 0, 0, 1, 0, 2, 0, 1, 2, 2, 2, 0, 2, 2, 2, 2, 0, 0, 2, 0, 0, 1, 2, 0, 2, 1, 0, 0, 1, 2, 2, 0, 1, 1, 1, 0, 2, 0, 1, 1, 1, 2,

0, 1, 1, 0, 0, 1, 1, 2, 2, 1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 1, 0, 2, 1, 1, 1, 0, 2, 0, 0, 2, 2, 0, 2, 0, 2, 1, 2, 0, 2, 1, 2, 0, 1,

1, 1, 2, 1, 1, 1, 2, 1, 2, 2, 2, 2, 2, 0, 0, 2, 1, 1, 0, 2, 0, 1, 1, 0, 0, 0, 0, 0, 2, 2, 1, 2, 0, 0, 2, 0, 2, 1, 2, 0, 2, 2, 1,

1, 2, 0, 2, 2, 2, 1, 0, 0, 0, 2, 0, 0, 2, 2, 2, 1, 2, 2, 0, 2, 1, 0, 1, 0, 0, 2, 2, 1, 0, 0, 2, 2, 2, 0, 2, 2, 1, 0, 0, 2, 1, 1,

2, 2, 1, 1, 1, 1, 1, 0, 2, 1, 2, 0, 2, 0, 1, 2, 0, 2, 1, 2, 1, 2, 2, 0, 2, 0, 0, 2, 1, 0, 1, 1, 1, 1, 0, 1, 1, 1, 0, 2, 0, 2, 2,

0, 2, 1, 2, 2, 1, 1, 2, 0, 0, 2, 1, 2, 2, 2, 1, 1, 2, 2, 2, 2, 1, 1, 2, 0, 0, 1, 1, 0, 0, 2, 0, 1, 0, 2, 0, 2, 1, 1, 2, 2, 1, 2,

2, 0, 2, 0, 1, 2, 1, 1, 1, 2, 0, 1, 0, 0, 1, 2, 1, 1, 1, 1, 1, 0, 2, 1, 2, 2, 2, 1, 1, 2, 1, 1, 1, 1, 0, 1, 2, 1, 1, 0, 0, 0, 1,

0, 1, 2, 1, 1, 0, 0, 1, 0, 1, 0, 2, 1, 0, 0, 2, 1, 0, 1, 0, 0, 2, 1, 1, 0, 2, 0, 2, 2, 2, 1, 2, 0, 1, 2, 2, 0, 0, 0, 2, 1, 1, 2,

1, 0, 0, 2, 0, 1, 2, 0, 1, 2, 1, 1, 2, 0, 0, 0, 2, 2, 0, 0, 2, 0, 1, 0, 2, 0, 2, 2, 0, 1, 2, 0, 0, 0, 2, 0, 1, 1, 0, 0, 1, 1, 0,

2, 0, 1, 1, 1, 0, 2, 0, 1, 0, 0, 1, 0, 2, 2, 1, 1, 0, 0, 0, 0, 1, 0, 2, 2, 1, 1, 0, 1, 2, 0, 2, 2, 1, 0, 2, 2, 2, 0, 2, 0, 1, 0,

1, 2, 0, 2, 2, 0, 0, 1, 1, 1, 2, 1, 2, 1, 0, 1, 2, 0, 2, 2, 2, 0, 2, 1, 2, 2, 1, 0, 1, 1, 2, 1, 2, 0, 2, 0, 2, 1, 0, 0, 1, 0, 1,

2, 0, 0, 2, 2, 0, 1, 1, 2, 2, 1, 0, 1, 1, 1, 2, 1, 2, 0, 0, 0, 0, 1, 0, 2, 0, 2, 0, 0, 2, 0, 2, 0, 2, 0, 1, 1, 2, 0, 1, 2, 2, 0,

0, 2, 1, 1, 1, 2, 2, 2, 2, 1, 0, 0, 2, 1, 0, 2, 2, 1, 2, 0, 2, 1, 2, 1, 0, 0, 1, 2, 0, 1, 1, 2, 2, 0, 2, 0, 2, 1, 0, 0, 2, 0, 0,

0, 1, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 1, 0, 2, 1, 1, 2, 2, 2, 2, 0, 2, 2, 1, 1, 1, 0, 0, 1, 2, 2, 1, 1, 0, 2, 1, 2, 2, 2, 1, 2,

0, 2, 0, 1, 2, 1, 1, 2, 0, 2, 0, 1, 0, 1, 2, 0, 0, 1, 0, 2, 1, 0, 1, 2, 0, 2, 1, 0, 0, 2, 2, 0, 0, 1, 2, 2, 0, 2, 0, 0, 1, 0, 1,

1, 0, 0, 1, 0, 2, 1, 2, 0, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 2, 2, 1, 2, 0, 0, 1, 1, 1, 2, 0, 1, 2, 2, 0, 1, 1, 0, 0, 2, 0, 2, 1, 0,

0, 1, 1, 0, 0, 0, 2, 0, 0, 1, 0, 1, 0, 2, 2, 2, 2, 1, 1, 0, 0, 2, 2, 0, 0, 1, 0, 1, 0, 2, 1, 1, 1, 2, 2, 2, 1, 2, 0, 2, 1, 2, 1,

2, 1, 2, 2, 1, 0, 0, 0, 2, 1, 1, 1, 1, 0, 0, 0, 2, 2, 2, 2, 2, 0, 0, 1, 0, 1, 1, 1, 1, 0, 0, 0, 2, 2, 0, 0, 2, 0, 1, 0, 1, 0, 1,

2, 0, 2, 1, 0, 1, 2, 1, 1, 2, 0, 0, 1, 1, 1, 1, 2, 0, 0, 1, 1, 1, 2, 1, 0, 2, 0, 0, 2, 1, 0, 1, 1, 1, 1, 1, 1, 0, 1, 1, 2, 1, 2,

0, 0, 1, 1, 1, 2, 1, 2, 0, 0, 2, 1, 0, 2, 0, 1, 2, 2, 2, 2, 2, 2, 1, 1, 2, 0, 0, 0, 2, 1, 2, 0, 0, 1, 1, 2, 0, 2, 0, 1, 2, 0, 1,

2, 2, 2, 0, 0, 1, 0, 2, 1, 0, 2, 0, 2, 1, 0, 1, 0, 2, 2, 0, 2, 1, 1, 1, 1, 2, 1, 1, 0, 1, 0, 1, 0, 2, 0, 0, 0, 0, 0, 0, 1, 2, 0,

2, 1, 2, 1, 2, 2, 0, 0, 1, 0, 0, 0, 2, 1, 1, 2, 1, 0, 2, 1, 0, 2, 0, 1, 2, 2, 1, 2, 0, 0, 0, 2, 0, 0, 2, 0, 0, 2, 2, 0, 2, 2, 2,

1, 2, 0, 1, 2, 0, 0, 2, 1, 1, 2, 2, 1, 2, 0, 0, 2, 2, 2, 1, 0, 0, 0, 2, 0, 0, 2, 2, 0, 1, 1, 0, 0, 2, 0, 0, 0, 0, 0, 0, 1, 0, 1,

1, 1, 2, 1, 1, 0, 0, 1, 1, 1, 1, 0, 2, 0, 1, 1, 1, 2, 1, 1, 1, 0, 2, 1, 2, 0, 1, 2, 0, 0, 2, 1, 1, 2, 1, 2, 2, 2, 2, 0, 0, 0, 0,

2, 2, 0, 2, 0, 1, 1, 0, 2, 1, 2, 0, 2, 2, 1, 2, 0, 0, 2, 0, 2, 1, 0, 0, 0, 2, 1, 1, 2, 0, 2, 2, 2, 2, 0, 2, 1, 0, 0, 0, 2, 2, 2,

1, 0, 0, 2, 2, 2, 0, 1, 0, 0, 2, 2, 1, 1, 1, 2, 2, 1, 1, 2, 2, 1, 0, 0, 2, 1, 1, 2, 0, 1, 2, 1, 0, 1, 0, 2, 1, 0, 2, 0, 1, 2, 1,

1, 0, 1, 0, 1, 1, 2, 2, 1, 2, 0, 2, 0, 0, 0, 2, 1, 1, 1, 0, 0, 1, 1, 2, 0, 0, 1, 1, 2, 0, 2, 1, 2, 0, 0, 1, 0, 0, 2, 2, 0, 1, 1,

0, 0, 2, 2, 2, 1, 1, 2, 0, 1, 1, 2, 2, 1, 2, 0, 1, 0, 2, 0, 2, 1, 1, 1, 2, 0, 1, 2, 0, 2, 0, 1, 2, 1, 1, 1, 0, 2, 1, 0, 0, 1, 2,

1, 1, 1, 1, 1, 1, 0, 1, 2, 2, 2, 1, 1, 2, 1, 0, 1, 2, 1, 1, 2, 1, 1, 0, 0, 0, 2, 1, 0, 0, 2, 1, 0, 0, 1, 0, 1, 0, 1, 0, 2, 0, 2,

2, 0, 1, 0, 0, 2, 1, 2, 1, 1, 0, 2, 1, 1, 0, 0, 0, 1, 2, 2, 0, 1, 0, 1, 1, 1, 0, 2, 1, 2, 1, 1, 0, 2, 2, 0, 0, 0, 0, 2, 2, 2, 0,

0, 2, 0, 1, 0, 1, 1, 0, 2, 1, 0, 0, 1, 1, 0, 2, 0, 0, 2, 0, 1, 1, 0, 1, 0, 0, 1, 0, 0, 1, 1, 1, 0, 2, 0, 0, 1, 0, 2, 2, 2, 2, 1,

1, 0, 0, 2, 2, 1, 0, 2, 2, 1, 1, 0, 1, 2, 0, 1, 2, 0, 2, 2, 0, 2, 0, 2, 0, 1, 0, 2, 1, 0, 1, 2, 0, 0, 1, 1, 1, 2, 1, 2, 2, 1, 0,

1, 1, 2, 2, 2, 0, 2, 1, 2, 1, 0, 0, 1, 0, 2, 1, 2, 0, 2, 0, 0, 1, 1, 2, 2, 1, 1, 2, 0, 0, 2, 2, 1, 2, 1, 1, 2, 0, 1, 0, 2, 1, 2,

1, 1, 1, 1, 2, 2, 1, 2, 1, 0, 0, 0, 2, 0, 2, 1, 1, 2, 2, 0, 1, 2, 0, 0, 2, 2, 2, 2, 0, 0, 0, 1, 2, 1, 2, 1, 0, 0, 0, 0, 1, 0, 1,

0, 1, 2, 0, 2, 1, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 1, 1, 1, 2, 0, 1, 0, 0, 0, 2, 2, 1, 0, 1, 2, 2, 1, 1, 2, 0, 0, 1, 0, 2, 1, 0, 0,

2, 2, 1, 0, 2, 0, 2, 0, 2, 1, 2, 2, 0, 0, 0, 2, 0, 0, 0, 1, 1, 2, 0, 0, 1, 0, 2, 1, 0, 1, 0, 2, 0, 1, 1, 1, 2, 1, 0, 2, 0, 1, 0,

2, 0, 0, 0, 2, 0, 1, 0, 0, 2, 0, 1, 0, 2, 0, 1, 2, 0, 1, 1, 1, 2, 1, 1, 2, 0, 0, 2, 2, 1, 1, 1, 1, 2, 1, 2, 1, 2, 1, 2, 1, 0, 1,

1, 2, 1, 1, 2, 2, 2, 2, 1, 0, 1, 1, 0, 2, 2, 2, 1, 0, 0, 2, 1, 2, 1, 2, 2, 0, 0, 1, 0, 2, 2, 0, 1, 1, 0, 0, 0, 2, 0, 1, 0, 1, 0,

0, 1, 2, 2, 0, 0, 0, 0, 1, 2, 1, 0, 0, 0, 0, 2, 0, 2, 0, 0, 2, 1, 0, 0, 2, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 2, 0, 2, 2, 0, 2, 0, 0,

1, 0, 0, 0, 1, 1, 2, 2, 1, 2, 0, 0, 1, 0, 1, 0, 0, 0, 0, 2, 0, 2, 2, 0, 1, 0, 1, 0, 2, 2, 0, 1, 2, 0, 0, 1, 2, 1, 0, 1, 0, 0, 2,

1, 2, 0, 0, 1, 1, 2, 2, 0, 1, 1, 0, 0, 1, 1, 2, 2, 1, 0, 0, 2, 1, 2, 1, 1, 1, 0, 2, 1, 0, 0, 2, 2, 1, 0, 2, 0, 0, 1, 0, 1, 2, 1,

1, 1, 2, 2, 0, 1, 1, 2, 1, 1, 2, 2, 1, 1, 2, 0, 0, 1, 2, 1, 2, 2, 1, 0, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 0, 2, 1, 2, 1, 1, 1, 0, 2,

2, 1, 2, 1, 2, 2, 0, 0, 1, 0, 2, 0, 0, 2, 2, 2, 1, 0, 2, 1, 2, 1, 1, 2, 0, 0, 2, 1, 2, 2, 1, 1, 2, 1, 2, 1, 0, 0, 2, 2, 1, 0, 0,

1, 2, 2, 2, 1, 2, 2, 1, 1, 2, 2, 1, 1, 1, 1, 0, 1, 1, 1, 1, 1, 2, 0, 0, 2, 2, 0, 0, 1, 0, 2, 0, 0, 2, 2, 1, 1, 0, 0, 2, 2, 1, 1,

0, 0, 0, 0, 0, 0, 2, 2, 0, 0, 2, 0, 0, 2, 0, 0, 1, 1, 1, 0, 1, 0, 1, 0, 1, 1, 1, 1, 0, 2, 2, 1, 2, 1, 0, 2, 1, 2, 0, 2, 0, 2, 2,

0, 0, 2, 2, 2, 2, 1, 0, 1, 0, 1, 2, 0, 2, 2, 2, 0, 1, 1, 1, 1, 2, 2, 0, 0, 2, 1, 1, 0, 2, 1, 0, 2, 1, 1, 2, 0, 0, 1, 2, 1, 2, 0,

1, 0, 0, 2, 0, 0, 2, 1, 2, 0, 2, 0, 2, 1, 1, 0, 1, 0, 2, 1, 2, 1, 1, 2, 2, 1, 2, 2, 1, 1, 0, 1, 2, 1, 0, 1, 0, 0, 0, 1, 0, 0, 2,

1, 2, 0, 1, 0, 0, 1, 2, 2, 1, 2, 0, 0, 1, 1, 0, 2, 2, 0, 0, 2, 2, 1, 1, 2, 0, 0, 1, 2, 1, 2, 0, 2, 0, 1, 2, 0, 0, 1, 2, 0, 1, 2,

2, 0, 2, 0, 2, 1, 0, 2, 0, 1, 1, 1, 0, 1, 2, 0, 0, 2, 1, 1, 0, 0, 0, 1, 0, 1, 1, 0, 0, 1, 1, 2, 2, 2, 1, 0, 2, 1, 2, 0, 0, 2, 0,

1, 1, 2, 0, 2, 2, 0, 1, 2, 2, 2, 0, 2, 1, 2, 2, 0, 1, 1, 2, 2, 2, 1, 2, 1, 1, 0, 1, 2, 1, 0, 2, 0, 1, 1, 2, 0, 2, 2, 2, 0, 1, 0,

2, 0, 0, 2, 2, 1, 0, 2, 2, 1, 1, 2, 2, 1, 0, 0, 1, 2, 2, 2, 2, 0, 0, 1, 1, 1, 1, 1, 0, 2, 1, 2, 1, 2, 2, 2, 2, 1, 0, 1, 2, 0, 2,

0, 1, 0, 2, 1, 1, 0, 2, 1, 2, 1, 2, 0, 1, 0, 2, 1, 0, 2, 2, 1, 1, 2, 2, 0, 1, 0, 1, 2, 1, 1, 1, 2, 0, 1, 2, 1, 0, 2, 2, 1, 2, 2,

1, 0, 2, 2, 1, 0, 0, 0, 2, 1, 0, 0, 0, 1, 1, 2, 2, 1, 0, 0, 0, 1, 0, 2, 2, 0, 0, 1, 2, 0, 0, 1, 0, 2, 0, 0, 0, 1, 0, 0, 2, 1, 1,

1, 1, 2, 0, 2, 0, 0, 0, 2, 0, 0, 0, 1, 2, 2, 2, 1, 1, 0, 0, 0, 0, 0, 0, 2, 0, 0, 1, 0, 0, 2, 2, 1, 2, 0, 0, 0, 0, 2, 1, 0, 0, 2,
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1, 0, 2, 2, 0, 0, 1, 2, 1, 0, 1, 2, 2, 2, 1, 0, 2, 0, 1, 2, 1, 2, 1, 0, 0, 0, 1, 2, 2, 2, 0, 1, 1, 1, 2, 2, 0, 1, 0, 1, 1, 0, 2,

1, 1, 1, 1, 0, 0, 0, 0, 0, 2, 1, 2, 1, 1, 0, 1, 0, 0, 0, 2, 2, 2, 1, 0, 2, 0, 0, 2, 2, 2, 2, 2, 1, 0, 0, 0, 0, 0, 0, 0, 2, 2, 1,

1, 1, 1, 2, 0, 1, 2, 0, 0, 1, 0, 2, 0, 1, 2, 2, 1, 1, 0, 2, 0, 2, 0, 2, 1, 0, 0, 2, 2, 1, 2, 0, 0, 0, 1, 1, 1, 2, 2, 0, 0, 0, 1,

0, 1, 0, 2, 0, 2, 0, 0, 1, 0, 2, 2, 0, 1, 0, 2, 0, 1, 1, 1, 2, 1, 0, 0, 2, 0, 1, 0, 2, 0, 0, 2, 0, 1, 0, 0, 1, 1, 0, 2, 2, 2, 1,

2, 2, 2, 0, 1, 2, 2, 0, 0, 2, 1, 0, 1, 0, 2, 1, 1, 2, 0, 2, 0, 2, 1, 0, 0, 1, 0, 1, 2, 1, 2, 0, 1, 0, 1, 2, 2, 2, 0, 0, 1, 2, 1,

2, 0, 1, 1, 2, 1, 1, 0, 0, 2, 0, 1, 0, 2, 2, 0, 1, 1, 0, 0, 0, 0, 0, 1, 2, 1, 0, 0, 1, 2, 2, 0, 2, 0, 0, 2, 1, 1, 0, 0, 0, 0, 2,

0, 0, 0, 0, 1, 0, 0, 0, 2, 1, 0, 0, 2, 0, 0, 1, 0, 0, 1, 2, 0, 2, 2, 0, 2, 0, 0, 1, 0, 1, 0, 1, 1, 2, 2, 1, 2, 2, 0, 1, 0, 1, 0,

0, 0, 0, 2, 0, 0, 0, 1, 2, 1, 0, 0, 2, 2, 0, 1, 2, 1, 0, 0, 1, 2, 1, 0, 0, 2, 2, 0, 1, 1, 2, 2, 1, 2, 2, 0, 1, 1, 0, 0, 0, 1, 2,

1, 2, 0, 2, 2, 0, 1, 2, 1, 1, 0, 1, 2, 0, 0, 0, 2, 1, 0, 1, 0, 2, 2, 1, 1, 0, 0, 2, 1, 0, 0, 1, 1, 2, 1, 2, 2, 1, 2, 1, 1, 2, 0,

0, 2, 2, 0, 2, 2, 0, 0, 2, 0, 2, 2, 2, 0, 2, 2, 1, 2, 1, 2, 1, 2, 1, 1, 1, 2, 0, 0, 2, 2, 2, 2, 2, 0, 0, 1, 0, 1, 2, 0, 0, 2, 1,

1, 0, 2, 1, 2, 1, 2, 1, 0, 0, 2, 2, 2, 2, 1, 1, 2, 1, 2, 1, 2, 2, 1, 1, 1, 0, 0, 1, 2, 2, 0, 1, 1, 1, 1, 1, 2, 2, 1, 1, 1, 1, 2,

0, 0, 1, 1, 0, 0, 2, 0, 1, 0, 0, 1, 1, 2, 2, 0, 0, 1, 1, 2, 2, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0, 1, 1, 1, 1, 2, 2, 1, 1, 1, 0, 0, 1,

0, 1, 0, 2, 1, 2, 0, 0, 1, 2, 1, 2, 0, 1, 2, 0, 0, 2, 2, 2, 1, 2, 0, 2, 0, 2, 2, 0, 2, 2, 2, 0, 2, 1, 0, 1, 0, 1, 0, 0, 2, 1, 1,

0, 1, 1, 1, 1, 2, 2, 2, 0, 0, 1, 2, 1, 2, 1, 0, 2, 1, 1, 0, 0, 2, 1, 2, 0, 2, 0, 1, 0, 0, 2, 1, 0, 2, 1, 2, 1, 2, 0, 2, 1, 1, 0,

1, 1, 0, 1, 2, 1, 1, 2, 2, 1, 2, 2, 0, 0, 2, 1, 2, 0, 0, 1, 0, 0, 0, 1, 1, 0, 0, 2, 1, 1, 2, 1, 0, 0, 0, 2, 2, 1, 1, 2, 1, 1, 0,

2, 2, 0, 0, 0, 2, 1, 2, 1, 1, 1, 1, 0, 2, 1, 2, 2, 1, 0, 2, 1, 2, 0, 1, 2, 0, 2, 1, 1, 2, 2, 2, 1, 2, 2, 1, 2, 2, 1, 0, 1, 1, 0,

0, 1, 1, 1, 0, 0, 0, 1, 2, 1, 2, 0, 0, 2, 1, 2, 2, 2, 1, 0, 2, 0, 1, 2, 2, 2, 0, 1, 1, 2, 0, 2, 1, 1, 2, 2, 2, 1, 0, 2, 1, 2, 2,

0, 1, 0, 2, 0, 1, 1, 2, 1, 1, 0, 1, 2, 1, 0, 2, 0, 0, 2, 2, 0, 2, 2, 2, 0, 1, 2, 2, 1, 0, 0, 2, 1, 0, 2, 2, 1, 0, 1, 1, 1, 1, 1,

1, 2, 2, 2, 2, 0, 0, 2, 2, 1, 2, 1, 1, 1, 1, 2, 2, 2, 2, 1, 2, 1, 1, 0, 0, 1, 1, 2, 1, 2, 2, 1, 0, 1, 1, 0, 2, 0, 1, 2, 1, 2, 2,

1, 1, 0, 1, 0, 1, 1, 2, 1, 2, 1, 2, 0, 2, 1, 1, 1, 0, 0, 2, 0, 0, 0, 2, 1, 0, 0, 1, 0, 2, 2, 1, 0, 0, 0, 0, 1, 0, 2, 0, 1, 1, 2,

2, 1, 0, 1, 0, 2, 0, 0, 2, 0, 0, 1, 2, 0, 1, 1, 1, 2, 0, 2, 0, 1, 0, 0, 2, 1, 0, 1, 2, 2, 2, 1, 0, 0, 0, 2, 0, 0, 0, 2, 0, 0, 1,

0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 2, 1, 0, 0, 2, 2, 1, 2, 0, 0, 0, 1, 2, 1, 0, 0, 2, 1, 0, 2, 2 ];



Bibliography

[1] Baumeister, B. A computer-free construction of the third group of Janko. J. Algebra
192 (1997), 780-809.

[2] Bosma, W.,Canon, J., Playoust, C. The Magma Algebra System I: the user lan-
guage. J. Sybolic Comput. 3/4 (1997), 235-265.

[3] Buekenhout, F. (Editor) Handbook of Incidence Geometry - Buildings and Foun-
dations. Elsevier, Amsterdam (1995).

[4] Buekenhout, F. Diagram geometries for sporadic groups; in Finite groups coming
of age. AMS Series Contemp. Math. 45 (1985), 1-32.

[5] Buekenhout F. Foundations of incidence geometry; in Handbook of Incidence Ge-
ometry (ed. F Buekenhout). Elsevier, Amsterdam (1995), 63-106.

[6] Buekenhout, F., Leemans, D. On a Geometry of Ivanov and Shpectorov for the
O’Nan Sporadic Group. J. Combin. Theory A 85 (1999), 148-164.

[7] Buekenhout, F. Dehon, M., Leemans, D. On flag-transitive incidence geometries of
rank 6 for the Mathieu group M12; in Groups and Geometries (eds. L. di Martino
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Erklärung
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