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THE CONTACT POLYTOPE OF THE LEECH LATTICE

MATHIEU DUTOUR SIKIRIC, ACHILL SCHURMANN, AND FRANK VALLENTIN

ABSTRACT. The contact polytope of a lattice is the convex hull of its short-
est vectors. In this paper we classify the facets of the contact polytope of
the Leech lattice up to symmetry. There are 1,197, 362,269, 604, 214, 277, 200
many facets in 232 orbits.

1. INTRODUCTION

An n-dimensional lattice L is a discrete subgroup of the n-dimensional Euclidean
space R™ of the form L = {>""" | a;b; : a1,..., oy, € Z} where by, ...,b, is a basis
of R". By A(L) we denote the Euclidean length of non-zero shortest vectors of L
and we denote by Min L the set of shortest vectors.

Every lattice comes with two important polytopes: The contact polytope of L is
the convex hull of its shortest vectors

C(L) =conv{v:veMinL},

and the Voronoi cell of L is the region of points which are closer to the origin than
to other lattice points

1
V(L):{xER":x-Ug§v-vf0rallveL}.

Maybe one of the most remarkable lattices is the 24-dimensional Leech lattice
Aoy Tt has 196560 shortest vectors which is the highest possible number in di-
mension 24. Its orthogonal group, i.e. the group of orthogonal transformations
preserving the lattice is the Conway group Cog. It has 222-3%.5%.72.11-13.23 =
8,315,553,613,086, 720,000 elements and it is connected to many sporadic simple
groups. We refer to the book [ by Conway and Sloane for an extensive treatment
of the Leech lattice.

Borcherds, Conway, Parker, Queen, Sloane [, Chapter 23, Chapter 25] determine
the vertices of the Voronoi cell of the Leech lattice. The Voronoi cell tiles the
space R" by translations; this gives the Voronoi cell tiling of R™. So, in the context
of the Voronoi cell it is natural to consider orbits under the isometry group (the
group generated by the orthogonal group of the Leech lattice together with lattice
translations) acting on the Voronoi cell tiling. We denote the isometry group of
the Leech lattice by Cos. There are 307 orbits of vertices in the Voronoi cell tiling
under the action of Cog.

In this paper we determine the facets and their incidence relations of the contact
polytope of the Leech lattice. We get the following result.

Date: June 8, 2009.
1991 Mathematics Subject Classification. 10E30, 52A43, 94B40.
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Theorem 1. There are 232 orbits of facets of C(Aa4) under Coyp.

The contact polytope and the Voronoi cell are related. To see this relation, we
consider

C(L)*:{xER":x-vﬁ%v-vforallvEMinL},

which is the standard polar polytope scaled by a factor of %)\(L)Q. The faces of
C(L) and of C(L)* are in bijection. The bijection reverses the inclusion relation:
k-dimensional faces of C(L) correspond to (n — k)-dimensional faces of C(L)*. In
particular, vertices of C(L)* correspond to facets of C(L). For these notions we
refer to the standard literature on polytope theory, e.g. the book by Ziegler [1H].

We chose the scaling in the definition of C(L)* so that it contains V(L). In the
case of the Leech lattice some vertices of V(Ag4) and C(Ag4)* are shared. As a
side remark: One has equality C(L)* = V(L) if and only if L is a root lattice, see
Rajan, Shende [T3].

Theorem 2. 164 orbits of vertices of C(Ag4)* are also orbits of vertices of V(Aaq).
They are listed in Table 1. The additional 68 orbits of vertices are listed in Table 2.

We classify the shared vertices in Section Pland give them in Table 1. In Section Bl
we classify the additional vertices of C(A24)* which are not vertices of V(Aay).
We conclude the paper by Section Bl where we briefly explain our computational
techniques.

The data presented here is also electronically available from [20].

2. SHARED VERTICES

In this section we explain the notation used in Table 1 which contains the 164
orbits of shared vertices mentioned in Theorem B

The vertices of the Voronoi cell of a lattice are centers of empty spheres, i.e.
spheres S(z, ||x||) with center x and radius ||z| which contain lattice points on
their boundary but not in their interior. The convex hull of lattice points on the
boundary of such an empty sphere is called the Delone cell of the vertex x.

The Delone cells of the Leech lattice are classified by Borcherds, Conway, Parker,
Queen, Sloane [, Chapter 23, Chapter 25] up to the action of the isometry group
Cowo. For this classification they use Coxeter-Dynkin diagrams.

A Cozxeter-Dynkin diagram with vertex-set {1,..., N} is a symmetric N x N
matrix (msj)i<i j<n with ones on the diagonal and m;; > 2 if ¢ # j and m,; €
NU {co}.

A Coxeter-Dynkin diagram is called simply laced if m;; = 2, 3 or co. The
Cartan matriz of a Coxeter-Dynkin diagram (m;;)i1<; j<n is the matrix M =
(—cos mLij)lﬁiJSN' A Coxeter-Dynkin diagram is called spherical if its Cartan
matrix is positive definite and affine if its Cartan matrix is positive semidefinite.
A Coxeter-Dynkin diagram is called decomposable if we can partition its vertex-set
into S1USy with m;; = 21if7 € Sy and j € Sy. It is called indecomposable otherwise.
A Coxeter-Dynkin diagram D admits a unique decomposition into indecomposable
Coxeter-Dynkin diagrams Dy, ..., D,, which we write as D = D1 D5 ... D,. The
classification of spherical and affine Coxeter-Dynkin diagrams is presented, for ex-
ample, in Humphreys [9, Section 2.4, 4.7]. Here the famous A— D— F diagrams show
up, explained e.g. by Hazewinkel, Hesselink, Siersma, Veldkamp [8]. The spherical,
simply laced, indecomposable Coxeter-Dynkin diagrams are a,, for n > 1, d,, for
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n > 4 and e, for 6 < n < 8. Each diagram corresponds to an indecomposable affine
diagram: A,,, D,, and E,. All these diagrams are pictured e.g. in [ Figure 23.1].

In the Leech lattice, a Coxeter-Dynkin diagram (m;;)1<; j<n can be associated
with a Delone cell with vertex-set {v1,...,o5} by

1 if Hvi_ij2207
2 if HUi—UjH2:47
3 if H’UZ‘—’U]‘H2=6,
o if v —v]]? =8.

As can been seen in Table 1, different Delone cells may have the same Coxeter-
Dynkin diagram.

In Table 1 the rows are sorted first by the squared length |v||? (third column)
of the vertex v. Second they are sorted by the size of the stabilizer of v within the
orthogonal group of the Leech lattice (fifth column), and then by the number of
incident facets of C(Aa4)* (fourth column).

In the second column we give the Coxeter-Dynkin diagrams of the associated
Delone cell of v. Note that the diagrams are affine if and only if the squared
length of v equals 2, the maximum among shared vertices. In all other cases they
are spherical. Furthermore, in the spherical cases the number of incident facets
is always equal to the minimum possible number of 24. These observations follow
from [ Chapter 23, Chapter 25].

In the last column we give the MOG (Miracle Octad Generator) coordinates of
representatives of each orbit which one has to multiply with « (sixth column). The
MOG coordinates form a standard coordinate system for the Leech lattice. They
are explained in [, Chapter 11].

There are 307 orbits of vertices in the Voronoi cell tiling under the action of the
isometry group Cos, of the Leech lattice. Our computation shows that there are
5297 orbits of vertices of the single Voronoi cell V(Aa4) under the action of the
smaller, finite orthogonal group of the Leech lattice; 164 of them are shared with
C(Aaq)*.

3. ADDITIONAL VERTICES

There are 68 additional orbits of vertices of C(Ag4)* which are not vertices of
the Voronoi cell of the Leech lattice. These additional vertices are characterized by
the fact that the distance to a closest lattice point is strictly less than the distance
lv]] to the origin.

Table 2 describes these 68 orbits. Like in Table 1 the rows are sorted (in this
order) by the squared length ||v||? (third column), the size of the stabilizer of v
within the orthogonal group of the Leech lattice (fifth column), and then by the
number of incident facets (fourth column).

In the second column we give names for diagrams. The first row corresponds to
an exceptional vertex which we explain below. The other 67 rows correspond to
graphs which we define later in Section

3.1. The exceptional vertex. The first orbit of vertices is exceptional: Its squared
norm 8/3 = 2.666 . .. is substantially bigger than the squared norm of all other ver-
tices which lie in the interval [1.92,2.25]. Its incidence number of 552 as well as the
size of its stabilizer, which is the Conway group Cos, are also substantially larger
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than the values for the other vertices. This orbit of vertices is a scaled copy of the
vectors of Agy, having Euclidean norm v/6.

In the contact polytope C(As24) this exceptional vertex corresponds to a facet.
Since it has maximum norm among all vertices the corresponding facet is closest
to the origin and has the largest possible circumsphere among all other facets of
C(A24). This solves a conjecture of Ballinger, Blekherman, Cohn, Giansiracusa,
Kelly, Schiirmann [, Section 3.7]. We note that a similar calculation as the one
presented here, solves the corresponding conjecture about the contact polytope of
the 23-dimensional lattice O3, the shorter Leech lattice, which has 4600 vertices.

The 23-dimensional point configuration, given by the 552 shortest vectors of
the Leech lattice defining facets incident to the exceptional vertex, appears in sev-
eral different contexts: It is universally optimal (Cohn, Kumar [5]), it defines 276
equiangular lines (Lemmens, Seidel [I0]), and it defines an extreme Delone cell
(Deza, Laurent [6 Chapter 16.3]). Moreover, it contains a wealth of remarkable
substructures (see Cohn et. al. [II), e.g. the highly-symmetric point configura-
tions discussed in the next section, but also others, e.g. the one defined by the
McLaughlin graph.

3.2. The other vertices. To the remaining 67 orbits of vertices we associate a
diagram as follows. Let v be one of these vertices and let wn,...,wy be shortest
vectors of the Leech lattice defining facets incident to v. Only the two inner products
1 and 2 occur between distinct vectors w; and w;. So we can define a graph with
vertex-set {1,..., N} and edge-set {{¢,7} : w; - w; = 1}; the other inner product 2
defines non-edges.

Here again the graphs decompose into connected components where several of
these occurring components are highly-symmetric and have been studied in other
contexts. We discuss them below, the graphs a,, d, and e, are already described
in the previous section, and the remaining ones are in Figure 1.

The Higman-Sims graph HS1p0 is the unique strongly regular graph with param-
eters (100,22,0,6). See Brouwer, Cohen, Neumaier [3, Chapter 13.1].

The Hoffman-Singleton graph HSsq is the unique strongly regular graph with
parameters (50,7,0,1). See [3, Chapter 13.1].

For the Johnson graph J(7,4) see 38, Chapter 9.1].

A (k, g)-cage is a regular graph of valency k, girth g, which attains the minimum
possible number of vertices. The (5,6)-cage (incidence graph of a projective plane
PG(2,4)) and the (3,8)-cage (Tutte-Cozeter graph) are unique. See [3, Chapter
6.9] and Tutte [14].

The Cozeter graph Cox is the unique distance regular graph with intersection
array {3,2,2,1;1,1,1,2}. See [, Chapter 12.3].

In Figure 1 we list the remaining graphs. The vertices of these graphs only have
degree one (white circles), degree two (sitting on edges, which are not depicted, but
see below), or degree three (black circles). We have three kinds of trees: Tj'c having
a+ b+ c+ 4 vertices, Té’cg having a + b+ c+ d + e + 6 vertices, and Télcdeg having
a+b+c+d+e+ f+ g+ 8 vertices; we have 12 other graphs G,, ,, with n vertices
and m edges. In Figure 1 the numbers on the edges show how many vertices of
degree 2 sit on them, but in the following four cases we did not put these numbers:
The graph G4 30 has one vertex of degree 2 on every edge, Gas5 30 is the Petersen
graph which has one vertex of degree 2 on every edge, G2 22 has three vertices of
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degree 2 on every edge, and the graph Gag4, 27 is the complete bipartite graph Ks 3
which has two vertices of degree 2 on every edge.

a
C
b
Tic
4
§ 4
G24,30 G19,20
4
7
Ga5,30 G155

d
T

G222 Gaa27 G414

7 )

s N

G20,20 Gis,18 Ga1,21

FIGURE 1. DIAGRAMS
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4. COMPUTATIONAL TECHNIQUES

Computing the vertices of C(Ag4)* from its facets is called a polyhedral represen-
tation conversion problem. A direct application of standard programs like Fukuda’s
cdd [I8] or Avis’ 1rs [I6] for this conversion is not feasible due to the extremely
large number of vertices.

In order to exploit the symmetries of C(A24)*, we use the adjacency decompo-
sition method which is surveyed in Bremner, Dutour Sikiri¢, Schiirmann [2]. An
implementation by the first author is available from [I7].

The adjacency decomposition method computes a complete list of inequivalent
vertex representatives. First one computes an initial vertex by solving a linear
program and inserts it into the list of orbit representatives. From any such repre-
sentative, we compute the list of adjacent vertices, and if they give a new orbit, we
insert it into the list of representatives. After finitely many steps all orbits have
been treated. Computing adjacent vertices is a lower-dimensional representation
conversion problem. So this method can be applied recursively.

For C(A24)* we had to come up with two case-specific insights:

From [I] it is known that the exceptional vertex of Section Balis indeed a vertex
of C(Ag4)*. We used it as starting vertex of the adjacency decomposition method.

For checking isomorphy and for computing stabilizers we used the following
standard strategy: we characterize a vertex of C(Ag4)* by the set of its incident
facets and we represent the symmetry group Cop as a permutation group acting
on the 196560 shortest vectors of the Leech lattice. Then, we use the backtracking
algorithm by Leon [Tl [[2] implemented in [T9]. This worked reasonably fast for
all the cases except for the two orbits of vertices having the same Coxeter-Dynkin
diagram a2°. The stabilizer of the corresponding Delone cell under the isometry
group Coy is the Mathieu group Ms4. Under the action of My, the 25 vertices
of the Delone cell split into two orbits of size 1 and 24. Hence, these two orbits
correspond to two distinct orbits of vertices of C(Aa4)*, one having stabilizer Moy
and the other having stabilizer Ms3. The backtracking algorithm of GAP could not
decide in reasonable time whether or not two vertices with the same Coxeter-Dynkin
diagram a?® are in the same orbit. So we used the third method of Section 3.5 of
[1 to resolve this problem.
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name | [v||? | N g a M
L. AT 2 |48 ] 20891566080 | 0 2 0 2] 0 -2 2 0] -2 0 0 2
-2 0 -2 0| 2 0 0 21 -2 0 2 4
2. D 2 |30 5760 i 1 5 1 711 -9 7 5| -5 1 1 5
-7 1 -3 3| 5 1 3 5| -7 3 5 9
3. | AiD, 2 |29 864 i 4 6 0 6/ 2 -10 2 —-6| -2 8 0 -2
-4 0 -6 2| 2 4 6 4| -2 2 6 10
4. E} 2 |28 36 L 2 8 6 8| 2 -18 16 —-12|-14 2 0 8
-6 2 -8 6|10 4 6 8|-12 8 6 18
5. | A2D? 2 |28 32 : 7 7 -1 7| 3 -11 3 -7| -3 11 1 -5
-9 -1 -9 3| 3 3.9 5( -3 3 7 13
6. D¢ 2 |28 24 & 2 8 2 8| 0 —-14 14 -8|-10 4 0 6
-12 2 -8 6| 8 2 6 §|-12 6 8 14
7. | A3Ds 2 |27 20 = 0 8 4 8| 0 —-16 12 -8|-10 6 2 6
-14 2 -6 6] 10 2 6 6]-10 6 6 14
8. | AirEr 2 |26 12 L 0 12 4 12| -2 -26 22 -18|-16 6 2 8
-26 4 -8 6|16 2 14 8|-20 14 10 32
9. | AuD7Es | 2 |27 8 L 1 11 5 9(-1 —-19 13 —-11|-11 3 1 9
-7 1 -7 5|11 3.9 7|-11 9 5 19
10. | AnD7Es | 2 |27 6 = -1 9 5 7|-1 —-17 15 13| -9 5 1 7
-7 3 -5 3|11 3.9 5(-13 9 7 21
11. | AirE; 2 |26 6 = 2 16 8 14| 0 -28 20 -16|-18 8 2 12
-24 4 -10 10| 16 4 12 12| -16 14 10 28
12. | DyoE? 2 |27 4 L] 16 18 -2 16| 2 -24 6 -16| -6 30 0 -8
-16 -4 -16 8| 8 § 16 12| -8 8 18 30
13. D} 2 |27 4 L 2 10 4 12| 0 -20 16 —12|-14 6 2 10
-18 2 -8 8| 12 2 10 12|-18 8 10 20
14. | Ag5Dg 2 |26 4 Ll -1 1 5 11|-1 -23 19 -17|-15 7 3 7
-21 3 -5 5|15 3 11 9-17 13 9 29
15. | DioE? 2 |27 2 X 4 14 6 14| 0 -26 22 —14|-18 10 2 12
-24 4 -12 10|16 4 12 14|-20 12 12 26
16. | DioE? 2 |27 2 Ll 16 16 -2 16| 2 —-26 8 —-18| —6 28 2 —10
-18 -4 —-18 6| 6 6 18 12| -6 6 18 28
17. E} 2 |27 2 & | 22 30 0 30| 8 —44 10 -28| -8 42 4 -20
-28 —6 -32 12 12 8§ 28 14|-12 12 32 50
18. E} 2 |27 2 & | 31 27 =3 27| 3 —43 15 -25| -7 41 -1 -11
-31 -5 =31 17| 11 13 31 19|-11 9 31 49
19. E} 2 |27 2 = 3 23 3 13| -1 -39 47 -29|-29 11 3 9
—41 5 —17 11| 25 5 21 19|-33 21 19 51
20. | DigEs 2 |26 2 = 6 24 8 20| 0 —44 38 -24[-30 14 2 20
—40 6 —-20 16| 26 8 20 24| -32 24 18 44

TABLE 1. SHARED VERTICES



name |v]|? | N a M
21. | DigFEs 2 |26 = 0 24 12 22] 0 -50 36 -28] —28 12 2 20
—42 4 -16 12| 26 6 20 18| —30 24 16 44
22. | DigFEs 2 |26 5| -2 20 10 20| -2 —44 38 -28| -26 10 2 14
—42 10 -14 10| 26 4 22 16| —-34 24 18 52
23. | DigFEs 2 |26 5 27 29 -3 27| 3 —43 15 27| -9 45 1 -—13
-27 -5 =31 15| 11 13 27 21| —-11 11 31 49
24. | DigEg 2 |26 = 25 29 -3 25| 3 —41 11 29| -9 47 1 —15
-29 -5 —27 13| 11 15 25 21| —-15 13 31 51
25.| D} 2 |26 3 4 16 8 18| 0 -32 26 -20| —22 10 2 16
-30 6 —-12 10| 20 4 14 16| —-26 14 14 32
26. | aidyy | 20|25 5 4 76 36 68| 0 —152 108 —84| —88 40 8 64
—-128 16 52 44| 80 20 64 60| —92 72 48 140
27. | arasdy | 222 |25 4| -4 94 46 90| —-12 —206 176 —136|-128 58 16 68
—-194 40 —64 52| 124 20 100 78| —160 112 82 244
28. | ared 22125 &1 -2 50 26 42| -6 -94 78 —62| -58 10 6 38
-82 6 —34 26| 50 10 38 34| —62 54 38 04
29. | aidiges | 233 |25 & | -4 40 24 40| -8 —88 76 —64| —-56 32 12 32
-80 12 —28 20| 56 12 40 32| —64 48 32 108
30. | arazdiges | 3558 | 25 o 78 8 -8 78| 12 -126 32 90| —28 148 4 —48
-90 —-18 —84 40| 36 44 78 66| —48 40 96 156
3.1 arans | 329 |25 = 0 36 16 32| —4 -—76 64 —52| —48 20 8 24
—68 12 —24 20| 44 8 36 28| —-56 40 28 88
32. | ajased | 329 |25 = | —12 108 68 100 | —20 —220 188 —156 | —148 84 28 84
—-204 28 76 52| 140 36 92 76| —156 116 84 268
33. | aiasdig | 3239 | 25 &= | 134 138 -6 150 | 34 —214 74 —134| —46 222 14 -94
—-134 —30 —166 66| 66 58 134 94| —66 66 166 250
34. | arazaged | 389 |25 =7 | 218 246 —22 190 | 22 —338 94 —202| —78 322 —10 —82
—-230 —-34 -242 138 | 82 106 218 154| —82 74 214 386
35. | arazagdig | 339 | 25 57 2 166 62 158 | —14 —334 294 —230| —214 86 46 110
—-310 50 —74 74| 206 30 158 106 | —262 182 114 418
36. | aidiodis | 25 | 25 + 6 34 18 38| 0 -70 56 —42| —-48 24 4 32
—64 10 —28 22| 42 8 32 34| -56 28 30 66
37. | araiges | gz | 25 | -8 128 72 120 —24 —272 232 —192| -176 96 32 96
—-248 40 —88 64| 168 40 120 96| —200 144 104 328
38. | arasdiser | 2L | 25 & 54 60 —6 54| 8 —8 22 —62| —-20 102 2 —34
—62 —12 58 26| 26 30 54 44| —32 28 66 108
39. | adi, | 30 |25 = 2 3 18 30| 2 -74 54 —42| —46 18 2 30
-62 6 —26 22| 38 10 30 30| —46 34 22 66
40. | afases | 2L | 25 o -4 42 24 40| -8 -90 76 —64| —58 32 12 32
-82 12 28 20| 56 14 40 32| —66 48 34 110
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name lv]> | N a M 0
A1, ararodis | 350 | 25 oz | 122 132 —12 122 20 —194 52 —138] —44 224 8 —80
—-138 —26 —132 56| 56 68 122 98| —72 64 148 240
42. | ayagdiges | 322 | 25 | 49 109 69 129| 15 —245 211 —149 | —165 55 11 119
-231 41 79 73| 153 37 73 109 | —179 125 109 245
43. | afaodis | 308 | 25 5 0 7 36 68| 0 —156 112 -8 | —92 40 8 64
132 16 52 44| 84 20 64 60| —96 72 48 140
44. | alagdys | 3538 | 25 > 81 89 -7 81| 13 -129 33 -93| —-29 149 5 53
-93 —17 87 37| 37 45 81 65| —47 43 97 159
45. | ajageres | 3508 | 25 | -6 66 42 62|-14 —138 118 —98| —90 50 18 50
—-126 18 —46 30| 8 22 58 46| —-98 74 54 166
46. | ajazaises | 302 | 25 > 76 96 0 76| 20 —140 36 —84| —24 148 —4 —48
-84 —28 —100 52| 48 24 84 44| -28 40 100 160
A7. | ajazaz | KL |25 w5 | —2 132 58 130| —16 —288 248 —198 | —184 84 28 94
—-272 50 —92 76| 172 30 140 104 | —220 156 116 342
48. | arasdsdyy | L3 25 & | 87 95 -9 85| 13 —139 35 —99| -31 161 5 —57
-99 —19 93 41| 41 49 87 69| —51 45 105 171
49. | afazardyy | K2 | 25 g | -7 97 49 93| -9 —209 179 —133|-131 55 13 71
—-203 43 —67 55| 127 17 103 81| —163 115 85 247
50. | alasardis | 2L | 25 o7 | 122 134 —12 122 20 196 50 —140| —44 226 8 —80
—-140 —-26 —132 56| 56 68 124 98| —72 64 148 242
51. | aasazeres | K20 | 25 5| -1 119 55 107| 17 —215 181 —131|-149 65 27 81
—-205 29 —69 65| 137 7 65 71| -133 101 83 241
52. | ajasaedis | 3238 | 25 5= | 210 228 —20 206| 32 —334 84 -—238| —76 384 12 —136
—-238 —46 -224 96| 96 116 210 166 | —124 108 252 412
53. | afasaises | 2339 | 25 w5 | —10 130 74 122 | —26 —274 234 —194 | —178 98 34 98
—-250 38 —86 62| 170 42 122 94| —202 146 102 334
54. | ajazaises | 3200 | 25 =5 | 181 195 —17 155| 17 —283 71 —167| —63 263 —11 —71
—-175 —35 —199 111| 71 83 181 119| —71 55 179 319
55. | arasaizes | 3238 | 25 75 | —16 224 128 208 | —48 —472 400 —336 | —304 168 56 168
—432 64 —152 104 | 296 72 208 160 | —344 248 176 576
56. | aiaioeses | 2232 | 25 | —16 160 96 152 | —32 —336 288 —240| —216 120 40 120
—-304 48 -—112 72| 208 56 144 112|240 176 128 408
57.| ajandiz | 322125 = 1 55 27 49| 1 -113 81 —65| —69 29 5 47
-95 11 -39 31| 59 13 47 45| -71 51 35 101
58. | ajanidses | 3122 | 25 & | —4 48 28 44| -10 -100 8 72| —64 36 12 36
-92 14 -32 22| 62 16 44 34| -72 52 38 122
59. | arasdiodiy | 2122 | 25 & | —4 46 22 42| —6 98 8 —64| —62 28 4 32
-98 22 -34 28| 58 8 46 42| —82 58 40 118
60. | afadaiies | 232 | 25 o 92 100 -8 78| 8 —142 36 —84| —-32 134 -4 36
-90 —18 —102 56| 36 42 92 60| —36 28 92 162

TABLE 1 (CONTD.). SHARED VERTICES



name o2 | N a M 0)
61. | arazaseses | 250 | 25 o-| 20 8 40 8] 4 —172 144 —108[-120 44 12 84
—-164 36 —56 60| 116 28 60 80| —132 80 68 172
62. | ajazasaroes | 28 | 25 o5 | 472 516  —44 404 | 44 736 188 —428 | —168 692 —20 —188
—472 —92 520 288 | 188 212 472 308 | —188 148 476 832
63. | aiazagdis | H2 | 25 55| —14 140 68 132| —18 —304 262 —194|—190 80 14 106
—-292 62 —98 86| 182 22 146 120 | —242 170 128 362
64. | arasagdses | 422 | 25 75 | 202 216 —20 170 | 20 -310 80 —182| —72 296 —8 —80
—-202 -38 —220 120 | 80 92 202 134| —80 64 200 352
65. | aidioe? | 225 |25 > 2 30 14 22| -2 58 42 34| —30 14 2 26
—46 10 -22 22| 30 6 26 22| —42 34 26 58
66. arai7er 216 125 = 0 28 12 28 4 —-52 48 36| —-36 12 8 20
-52 8 —16 16| 36 0 20 20| —-36 28 20 64
67. | afasare | 33|25 = 0 3 16 34| —4 —-76 66 —52| —48 22 8 24
—-70 12 24 20| 46 8 36 28| —58 40 30 90
68. | aiagas | Poz | 25 355 4 276 124 260 | —28 —584 504 —404 | —372 172 64 192
—-536 100 —176 148 | 356 60 260 212 | —440 308 228 696
69. | arairdy | B2 | 25 = 3 4 21 3| -1 -75 55 —43| —47 19 7 33
-65 9 -29 25| 41 11 33 31| —-45 37 25 75
70. | ajazd; | H2L 125 oz | -1 101 49 95| —13 —209 179 —149 | -137 67 19 67
-191 35 —61 53| 131 25 95 77| -155 113 83 251
71. | afas(dio)® | L2 [ 25 = 7 3 19 39| -1 —69 57 -43| —49 23 5 33
—65 11 —29 23| 43 9 33 35| -57 29 31 69
72. | ardrdiger | B2 (25 = 9 37 17 39| -1 —69 57 —41| —47 25 5 31
—-65 11 —31 27| 41 9 31 37| =57 31 31 69
73.|  arasde | 28|25 = 30 3 -2 30| 6 —46 14 30| —-10 50 2 —18
-30 —6 —34 14| 14 14 30 22| -14 14 34 54
74. | ajaxdge? | 383 | 25 = 54 52 -4 50| 4 —82 24 58| —20 8 4 —32
-58 —14 -56 20| 20 20 54 38| —-20 20 56 88
75. | arasdodio | 2 | 25 = 72 74 -6 64| 10 —-112 26 -72| —22 122 2 —42
-72 —-16 -78 38| 38 34 72 48| -30 30 78 126
76. | aijasasarr | 22 25 o5 2 72 26 66|-10 —146 126 —100| —88 34 14 42
—-138 18 —44 34| 92 12 74 48| -112 74 54 178
77. | arazasdiger | 22|25 o5 | 9 98 -8 82| 14 —138 36 —90| —30 164 2 —50
-90 —24 90 42| 42 46 90 64| —44 48 100 166
78. | aidgdsdio | B2 | 25 = 5 23 11 25| -1 —-45 37 27| =31 15 3 21
-41 7 19 17| 27 5 21 23| =37 19 21 45
79. |  aldies 52 125 = 6 24 8 22| 0 —44 40 24| =30 16 2 20
-42 6 -20 16| 28 8 20 24| —-34 24 20 46
80. | aldier 220125 = 30 28 -2 26| 2 —46 12 30| —-12 48 2 —16
-30 -8 -30 10| 12 12 30 20| -12 10 32 48
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name N @ G
81. ajasaizer 25 % 3 55 131 17 =247 225 —-163 | —177 53 35 93
—249 73 | 165 7 93 83 | =177 129 95 305
82. a1a3a11d10 25 5% 46 46 8 —-70 20 —46 —16 80 4 -28
—46 20 20 24 46 34| —24 24 52 84
83. ajasaisdy 25 5% -1 3| -5 =73 63 —-H3| —49 23 7 23
—67 17 47 9 35 25| =55 41 27 91
84. ajagdger 25 & 63 55 5 =9 25 —-63| —-23 99 3 =35
—63 25 25 23 63 41| =256 21 65 103
85. ard3 25 % 0 20 0 —-48 36 28| -—-28 8 4 16
—40 12 24 4 20 16| —28 24 16 44
86. | ajasdgdger 25 % 5 31| -3 =57 51 37| —41 15 3 25
—51 23 33 3 25 29| =51 25 31 57
87. | aiazardger 25 % 5 65 11 -133 127 -89 | —-103 35 17 o1
—135 43 91 5 43 53| =9 71 57 163
88. | a1azasagdig 25 134 134 22 —206 52 —142| —-46 236 10 -—82
—142 58 58 70 134 100 | —68 72 148 246
89. | ajaqasdger 25 105 35 95 13 —159 129 87| —99 45 1 81
—145 51 91 35 51 67 | —105 71 71 189
90. ara2, 25 L 0 200 0 —40 36 -28| -24 8 4 12
—36 8 24 4 16 12 —-28 20 16 48
91. | a1asasdsdig 25 & 60 56 8§ —-92 22 —-60| —-20 106 4 -36
—60 28 28 32 60 421 =30 30 66 108
92. | a?asasdser 25 & 24 52 8§ —100 80 —58| —66 20 0 52
—92 32 62 18 32 46| —-70 44 36 100
93. | a2asasdser 25 + 64 56 4 —96 26 64| —24 102 4 -36
—64 24 24 24 64 42| —-26 22 66 104
94. | alasaiier 25 + 0 28| 4 54 48 36| -38 12 8 20
—54 16 36 2 20 20 —-38 28 22 66
95. ajaraiper 25 76 3 127 13 -251 225 -—-167|—-177 61 31 93
—249 77| 165 11 93 91 | =177 129 103 301
96. | ayasaydrer 25 % 19 39 5 =79 61 —45| =53 17 1 41
—-73 27 49 13 27 371 =55 35 27 79
97. ata3ardio 25 % 46 46 8§ =72 18 —48| -—-16 82 4 —28
—48 20 20 24 48 34| —24 24 52 86
98. arazded? 25 % —4 30| -6 —-68 56 —40| —-38 16 4 20
—62 16 40 8§ 34 24| =52 34 28 76
99. | a1asasagdig 25 ﬁ 154 146 22 —-234 56 —154| —-54 264 10 -90
—154 66 66 78 154 108 —80 76 168 278
100. | ajajsdses 25 ﬁ —28 122 | =20 —246 216 —168 | —144 66 16 84
—226 36 | 148 44 108 70 | =168 128 98 300

TABLE 1 (CONTD.). SHARED VERTICES



name I | N | g | « M
101 | ajagagdy | 82 125| 1 [ 55| 196 198 —10 180] 30 —300 70 —196] —66 318 6 —110
—-196 —44 —210 90| 90 86 196 132| —90 82 210 346
102. | arandres | B2 (25| 2 | 5 6 18 10 18| 2 -—38 30 -—22| —26 10 2 18
34 6 -14 14| 22 6 14 18| —-26 18 14 38
103. ared BB 125 | 48| 5 6 22 10 22| 2 -38 30 -—22| —22 10 6 18
-34 6 -14 14| 22 2 10 18| -22 22 14 38
104. | arasajars | 2B 25| 2 | £ 0 40 16 36| -4 -8 72 56| —48 20 8 24
—-76 12 —24 20| 48 8 40 28| —60 40 32 96
105. | aiajage; | 2B 25| 2 | & 48 56 -4 44| 8 76 20 48| —-16 92 0 —28
—48 —-16 —48 24| 24 24 48 32| -24 28 56 92
106. | afaireg | 359 |25| 1| g | -7 43 27 41| -5 -8 75 —63| —-51 27 7 33
-79 15 -31 15| 55 17 39 25| —63 47 35 105
107. | afaddy Srol25| 2 | & 30 32 -2 30| 6 -—48 12 —32| —-10 52 2 —I8
-32 —6 -34 14| 14 14 32 22| —14 14 34 56
108. | ajasae; | 3IL 125| 2 | 3 2 26 12 24| 4 —48 44 32| -36 12 6 18
—-48 8 —16 16| 32 2 16 18| —-34 24 20 58
109. | ajasazars | 335 125 | 1 | o5 6 206 82 182 | —16 —408 366 —294 | —246 102 44 132
—-388 72 —108 92| 248 38 182 136 | —296 202 160 498
110. | arasagazer | 333 | 25| 1 | 555 | 208 258 —20 278 | 46 —302 112 —272| —86 446 —16 —148
—202 —80 —322 148 | 148 106 208 174 | —122 90 316 504
111. | afasasazer | 32 | 25| 1 | o5 7 143 63 131| 17 —255 229 —171|—189 65 35 97
—-253 45 -85 81| 169 7 8 95| —181 125 107 305
112. | afasasazer | 333 1 25| 1 | &5 | 160 182 —12 138 | 26 —242 64 —160| —50 306 —2 —90
—-150 —56 —160 78| 78 84 160 106 | —76 92 180 304
113. | ardgdids | K88 1 25| 2 | & 3017 7 19| -1 -33 29 21| -23 9 1 15
-29 5 —15 13| 19 3 15 17| -29 13 17 33
114. | apaeand; | 552 (25| 1 |z | -4 88 48 72| —4 —160 124 —100| —112 36 20 68
-144 20 —64 56| 96 24 68 64| -100 76 52 160
115. | ajaeef | 2 (25| 6 |z | —14 74 50 62| —10 —146 134 —110| —94 58 10 62
-134 26 —62 22| 98 38 62 46| -110 86 62 182
116. | a3azd2ds SLlas| 1| 5 6 24 10 26| —2 —46 38 —28| —-32 14 2 22
-42 6 —20 18| 28 4 22 24| —40 18 22 46
117. | araddges | 92 | 25| 2 | 55 127 15 31| 5 =59 49 35| -39 13 1 29
-53 11 -21 19| 35 11 19 27| —41 27 23 59
118. | arazanidses | 292 1 25| 2 | &5 | —4 28 16 24| —6 —56 50 —40| -32 16 4 20
-5 10 —16 10| 34 8 28 18| —40 28 22 70
119. | afaer | 2 [25| 2 | 35 1 31 13 29| 5 —55 49 37| —41 13 9 21
=55 9 17 17| 37 1 19 21| -39 27 23 67
120. | ajasdsdeds | 353 [ 25| 1 | # 9 41 17 43| -3 7T 67 —49| —53 23 3 37
-71 11 -33 31| 45 737 41| —67 29 39 77
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name o2 | N | g | « M
121. | ajaganndy | 559 [25] 1 | 35| 104 114  —8 116] 22 —164 52 —104|-38 184 0 —60
—-104 —26 —128 60| 60 40 104 74| —46 46 128 198
122. | aia3ds 820 125| 4 | & 2 14 6 14| -2 =30 26 -22|-22 10 6 10
-26 6 -6 6| 18 2 14 10|-26 14 10 38
123. | aiadased | B |25 2 | & | -12 48 32 40| -8 —88 80 —60|-52 24 4 36
-96 16 —28 16| 56 12 44 28| —60 44 36 112
124. ardg 880 125 |24 | & 18 18 -2 22| 6 -26 10 -—22| -6 30 -2 -—14
-14 -2 -26 10| 10 6 18 14|-10 10 22 34
125. | afarannds | 33% | 25| 1 | & 64 66 —4 70| 14 —94 32 —64|-22 110 0 -36
-58 —16 —82 36| 36 26 64 46| -26 26 76 120
126. | afarands | 2% (25| 1 | & -1 55 23 51 1 —103 93 —67|-69 25 11 33
—-101 13 —-37 33| 65 7 49 39| -77 53 43 121
127. | aasare} | 35 | 25| 2 | = 17 51 33 55| 11 —107 91 —71|—81 19 -5 47
-95 17 -39 37| 65 23 37 51|71 51 41 107
128. |  afadds /25| 2 | &% 1 23 11 21| 1 —45 33 -25|-29 13 5 19
-39 7 -15 15| 27 5 15 17| -27 19 15 41
129. | arasasannds | 3% |25 2 | 55 | -2 20 10 18| —4 —40 36 —30|-24 12 4 14
-40 6 -12 8| 24 6 20 12|-28 20 16 50
130. | afdsdg B/ 25| 3 | 5 7 23 7 21| -1 =39 37 -23|-27 13 1 19
-37 5 -19 17| 23 5 19 23| -33 15 21 39
131. | aradagannds | 28 |25 2 | & | —4 56 28 48| —10 —108 98 —80|—64 32 12 36
-104 14 32 22| 66 16 52 34|76 52 42 134
132. | ayazadds | 223125 4 | 5 27 33 -3 33| 5 —45 13 -27|-11 51 1 —15
-27 -9 =33 15| 19 11 27  21|-13 15 37 55
133. | aragdsdi | 223125 | 6 | 5 6 24 10 28| 0 —48 44 -28|-32 12 0 20
-40 6 -24 22| 26 6 20 24|-40 18 26 48
134. | aazadd; | 2212504 | L | -1 17 9 13| -1 -29 23 -19|-19 5 3 13
-27 3 11 9| 17 5 13 11| -17 13 9 29
135. ara3 2912512 15 2 14 2 10| -2 -26 26 -—18|-18 6 2 6
-26 2 -10 6| 18 2 14  10|-22 14 10 34
136. | ajdsd} 200125 2| & 2 14 6 16| -2 -28 24 -16|-18 8 0 12
-22 6 -14 12| 14 2 12 14| -24 10 16 28
137. | arasazagds | 313 125 | 1 | & 81 73 -5 65| 15 —115 25 —71|-31 113 1 —45
-81 —-19 -8 35| 356 31 8 47| -35 27 75 131
138. | arasasdadi | 22 25| 2 | & 42 38 -6 34 4 —-58 14 —-36|-10 68 2 —24
—42 10 -36 20| 20 22 42 24| -18 18 42 66
139. | ayaid? el 8| | —2 14 6 10 -2 —22 22 -18|-14 6 -2 6
-26 6 -6 6| 14 2 10 10|-18 14 10 30
140. | afasdidi | 2L | 25| 2 | & 319 7 21| -1 =35 31 -21|-23 9 1 15
-29 5 17 15| 19 3 15 17|-29 13 19 35

TABLE 1 (CONTD.). SHARED VERTICES




name o2 | N g a M 0
141. [ arazafaeds | 22 [25] 2 | & 7T 77 33 71| 3 —147 103 -79[-91 39 15 65
—-129 21 —45 45| 93 15 45 51| -85 57 45 131
142. ata? 2201250 6 |33 26 30 0 30| 8 —44 10 -32| -8 46 4 —20
-28 —6 -36 12| 12 12 32 18 |-12 12 32 54
143. | alasadds | 32 |25 2 |45 | 46 44 —6 46| 18 —72 16 —48|—14 72 6 —30
—48 —6 —54 18| 18 18 48 30| -18 18 46 84
144. | aagaszads | 353 |25 4 |5 | -2 26 14 20| -2 —40 34 -26|-26 8 6 18
—40 4 —16 14| 26 8 18 14| -22 14 14 40
145. | ajdide e 26| 8 | & 2 12 4 14| 0 -22 18 —12|-14 6 2 10
-18 2 —10 10| 12 2 10 12|-18 8 12 22
146. aiag e 26| 24 | 2 10 6 10|-2 —-22 18 —14|-14 2 2 6
-22 6 -6 2|14 -2 10 6|-18 10 10 26
147. | afasasa? | 25 |25 2 | & | 30 32 -2 34|10 —52 12 -36|-10 52 2 —22
-32 —6 -38 14| 14 14 36 22|-14 14 34 60
148. | afasasa? | 355 |25 4 || -5 33 21 23|-5 —55 43 —35|-35 11 7 25
-53 9 -21 17|33 11 25 19|-29 21 17 55
149. |  a2a3a? 129125 4 o -2 18 10 14|-2 -30 24 -20|-20 6 4 14
-30 4 -12 10| 18 6 14 10| -16 12 10 30
150. | afafar | HL |25 2 | k| 38 46 —4 46|12 72 18 —48|-12 66 0 —24
—40 -6 —52 24| 16 20 48 30| -16 16 44 82
151. | ajagdy 30125 | 48 | & 2 10 2 6|-2 -18 18 —-10|-10 6 2 6
-18 6 -2 2|10 2 10 6|—-14 10 6 26
152. ayds 358 125 | 2160 | 5 14 10 -2 1010 -14 6 —10| —6 14 2 -10
-14 —6 -18 6| 6 6 10 10| -6 6 10 22
153. | afazad 22 125 16 | 5 15 21 -3 21| 5 =33 7 —21| -5 27 1 =9
-5 -3 -21 9| 7 11 21 15| -7 9 19 37
154. | alaqdy 22 125 120 | o 2 18 6 24| 2 -30 24 -18|-20 6 2 14
-24 2 -12 12 18 4 14 18| -24 10 18 30
155. | aSasd} 200125 24 | & 1 13 5 17| 1 =23 19 -13|-15 5 3 11
-19 1 -11 9] 13 3 11 13|-19 7 13 23
156. afd} 20 125 | 48 | 4 0 8 4120 0 —-16 12 -8|-10 4 2 8
-12 2 -8 6| 8 2 8 10|-14 4 10 16
157. aya§ 20 125| 240 | & 12 12 -4 4| 0 -16 4 —-12| —4 16 0 —4
-8 —4 -8 4| 4 4 8 8| -4 4 12 20
158. aya§ A0 125| 2688 | & 8 16 0 8| 0 -12 0 —4| -4 12 0 0
-4 0 -8 4| 4 8 4 8| -4 4 12 12
159. | a?ldy 2 25| 5760 | % 2 6 2 8/ 0 -10 8 -4 -6 0 2 6
-8 0 -4 2| 6 0 2 6| -8 4 8 10
160. ayaj? 28 | 25| 190080 | % 0 8 4 4|-4 -8 8 -—4| -4 4 -4 4
-8 4 -8 4| 4 0 4 8| -4 4 4 12
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name lv]? | N g a M 0 G
1. | exceptional | 3 | 552 [ 495766656000 | % 2 2 2 2] -2 -6 2 2] -2 6 2 2
-2 2 -2 2| 2 2 2 2] -2 2 2 6
2. | HSi00 a1 8 |101| 44352000 1 13 3 3/ -1 -7 3 -1 -3 5 1 3
-5 3 -3 3| 3 1 3 3] -3 3 3 7
3.1 HSsoax | 22 |52 126000 = 2 10 2 14| -2 -22 18 -—14| -10 2 -2 14
-22 2 -2 2| 14 6 14 10| -22 14 6 22
4. J(7,4) a3 | 2 | 38 2520 = 7 15 3 15| 3 -17 3 -13| -3 15 3 -11
-13 -3 -11 3| 5 307 5 -5 9 13 19
5 | (5,6) a? 2| u 80640 3 4 6 0 4 0 -8 2 4] -2 8 0 0
-4 0 -4 2| 2 4 4 4 -2 2 6 8
6. | Cox ay Z 132 168 = 6 30 14 26| -6 —66 38 —34| —-26 18 14 14
-34 14 -22 14| 22 14 30 18| —-26 26 18 66
7. | Gausoas | 32 |29 24 = 4 20 10 18| -4 —44 28 -24| -18 12 8 10
-24 10 -16 10| 16 8 20 12| —-18 18 12 44
8. | (3,8) a3 | X | 33 1440 1 7 5 -1 7 3 -9 5 5| -3 9 1 -5
-7 -1 -9 3| 3 307 50 -3 3 7 11
9. | (3,8) arap | 2 | 33 720 & 5 21 -3 15| -1 -27 7 -15| -5 27 1 -3
-5 -3 -1 9| 7 11 15 15| -7 9 19 31
10. | Goipaag | 2| 27 6 = 10 54 26 50|-10 —114 74 —66| —46 30 18 26
—62 26 —42 26| 42 22 50 34| —46 50 30 114
11. | Guogoar | 5 | 26 2 5 34 34 0 34| 0 —60 14 36| —16 62 4 —12
-36 -2 —40 28| 12 16 36 26| —12 20 40 70
12. | Gasgods | 2| 29 120 5 2 8 4 8/ 0 -14 10 -6/ -8 6 2 6
-12 2 -6 6| 8 2 6 6/ -8 6 6 14
13. | Gasz0 aras | 35 | 29 60 L 1216 -2 12| 0 -20 6 -—12| -4 22 0 -4
-12 -2 -12 8| 4 8 12 10| -6 6 14 24
14.| Giraras | 22 | 25 1 o 88 84 0 8| 0 —148 36 —8| —40 152 8 —32
—88 -8 —100 68| 32 40 8 64| —-32 48 100 172
15. | Ttab2§ | 2| 25 1 % 54 52 0 5| 0 =9 20 —54| —24 92 4 -20
-54 -6 —60 40| 20 24 54 38| —-20 28 60 104
16. | Gisasag | 22| 24 1 & 6 42 18 46| -4 —-90 72 58| —52 20 0 44
-84 14 -28 22| 54 16 44 42| -T2 48 34 90
17| Gaods | 333 | 27 24 Ll -1 9 3 5| -1 -17 13 -11| -11 3 1 7
-13 3 -7 9| 9 17 7| -13 9 7 17
18. | Gasoras | 322 | 28 36 = 46 34 -6 46| 18 —62 26 38| —-14 62 6 —30
-38 -6 —54 18| 18 18 38 30| —18 18 46 74
19. | Guaao | 28 | 24 1 2| 126 122 -2 122| 6 -210 58 —126| —54 222 10 —50
—-126 —14 —146 94| 50 58 126 94| —46 70 146 246
20. T34 288 | 24 1 5 16 100 44 108 | —8 —216 172 —136 | —124 48 0 104
—-200 32 —68 56| 128 40 104 100 | —168 116 80 216
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name lW|? | N | g | « M
21. | Tg4fawo | 25 |24 1 | 5| 128 128 0 120] 0 —216 48 —128[—56 216 8 —43
—-128 —16 —144 96| 48 56 128 83| —48 64 144 248
22. | Gogor a3 298 128 | 72| & -2 14 6 14|-2 -30 26 —18|-18 6 2 10
-30 6 -6 6| 18 2 18 10| -26 18 10 38
23. | Gagyo aray | 2L 127 12| & 33 43 -5 33| 1 -57 17 -37|-11 61 -1 -13
-37 -5 =37 23|13 21 33 29|-17 15 41 69
24. | Ty344 B8l 124 | 1| 5 76 76 0 68| 0 —124 28 —76|—-32 124 4 —28
-72 -8 -84 56|28 32 76 52| -28 36 84 144
25. |  Tg242 B2l | % 4 20 10 26|-2 —54 44 -—34|-32 12 0 26
-50 8 —18 1432 10 26 26| —-42 30 20 54
26. | Tg*4f 9 24| 1| & 5 3% 15 37|-3 —73 57 —45|—-41 17 1 35
—67 11 —-23 19|43 13 35 33| -55 39 27 73
27. | T§0ay | 2 24| 1| & T4 72 -2 T4 4 —122 34 74|32 130 6 —30
—-74 -8 -86 54|30 34 74 56| -28 40 86 144
28.| TS0ay | 32 24| 1 | & 575 1 71| 1 —127 27 —=75|-33 127 5 —29
-75 —-11 -8 57|29 31 75 51| -29 37 85 145
29. | T34y arany | 32 124 | 1 | & 76 76 0 70 0 —126 28 —76|-32 126 4 —28
—-74 —-10 -86 56| 28 34 76 52| —28 36 84 146
30. | Gaooods | 30 |26] 8 | & 3011 3 7|1 -19 17 -11}-15 5 1 9
-17 3 -9 7|1 3.7  11|-13 11 7 19
31| Tgt4d o1 | & 56 56 0 52| 0 -9 20 —56|-24 96 4 —24
-56 -8 —64 44|24 24 56 36| —-20 28 64 108
32. 1550 241 | 98 94 -2 98| 6 —162 46 —98 | —42 170 10 —42
-98 —-10 —114 70| 38 46 98 74| -38 54 114 190
33.] T4%0ar | 239 24| 1| & 57 57 1 53| 1 -97 21 —57|-25 97 3 —23
—-57 -9 —65 43|23 23 57 37| -21 29 65 111
34. | T30 agars | 32 124 | 1 | = | 174 174 2 166 | 2 —294 62 —174|-78 294 10 —70
—-174 -26 -198 130 | 70 70 174 114| -66 86 198 338
35. | Tp04d DTl 1 | % 25 23 -1 25| 1 —41 13 -25|-11 43 3 -11
-25 -3 =29 17| 9 11 25 19| -9 13 29 47
36. 7580 80 1241 | 5 2 28 12 30|-4 —62 52 —42|-36 16 2 26
-58 10 —18 14|38 10 30 26| -50 34 24 68
37.| Tgddas | 23 24| 1 | % 5. 51 -1 47| 1 -8 19 —51|-21 8 1 -19
-49 -7 57 37|19 23 51  35|-19 23 55 97
38.| Gisasdr | 22 |25 4 | & -1 13 9 11|-1 -23 19 -15|-15 3 3 9
-21 1 -9 5|13 39 7|-13 13 9 23
39. To43 22124 1| & 6 38 18 38|-2 -—78 58 —46|-42 22 2 38
—-70 14 -26 22|46 14 38 34| -58 42 30 78
40. | G20 aras | 335 26| 4 | &+ 23 29 -3 23| 1 -39 11 —-25| -7 41 -1 -9
-25 -3 -27 15| 9 13 23 19| -11 11 27 45

TABLE 2 (CONTD.). ADDITIONAL VERTICES




name lv)|? | N a M
4. T90as | B3 [ 24 = 43 43 1 4] 1 -7 15 —43] —-19 71 3 -19
—43 -7 49 31| 17 17 43 27| 17 21 49 83
42. 184§ 289 124 5 4 16 8 20| -2 —-36 26 —20| —22 14 2 18
—-34 8 -14 12| 20 6 18 16| —26 18 16 36
43.| TgTids | 333 |25 = 6 14 -2 16| 2 -24 10 -16| -6 26 2 -10
-16 -4 -18 6| 6 6 16 12| -6 6 18 26
44. Tg4g 352 | 24 = 4 36 12 28| 0 -72 60 —44| —48 16 0 32
—64 8 —28 20| 40 12 32 36| —52 40 24 68
45. | Gorgnds | 332 |26 > 5 23 11 21 1 -4 29 -—21| -25 13 5 19
-35 7 —15 15| 23 5 15 17| -23 19 15 41
46. | Gigis arae | 351 | 25 %5 61 75 -5 61| 5 —101 29 —65| —19 105 —1 —25
-65 -9 —69 39| 25 33 61 49| —25 27 69 117
A7 Tgride | 21|24 = 2 16 § 12| 0 =30 20 -16| —16 10 2 14
-24 6 —12 12| 16 4 14 12| -20 16 12 30
48. | Garpras | 2= | 26 o= 30 26 -2 34| 10 -46 18 30| —10 46 2 —22
-26 —6 -38 14| 14 14 30 22| —14 14 34 54
49. | Ga121 azas | 332 | 26 o -2 32 14 30| -6 -70 58 —44| —40 14 2 22
-70 14 20 14| 44 4 38 24| —-56 38 26 86
50. | Tp70dio | B3 |24 = 315 7 17| -1 =31 25 19| -19 9 1 15
-29 5 11 9| 19 5 15 15| -25 15 13 31
51. | T§78 arar | 355 | 25 = 3346 -4 38| 4 —64 18 —40| —-12 66 0 —16
—40 -6 —44 24| 16 20 40 30| —16 16 44 74
52.| TP0dyy | 90|24 > 2 16 8 16| 0 —36 28 —22| —22 8 0 16
-32 4 -12 10| 20 6 16 16| —26 18 12 34
53. | TP0 ardip | 2222 | 24 = 23 23 1 21| 1 =37 7 23| -9 37 1 -9
-21 -5 =27 17| 9 9 23 15| -9 9 25 43
54. | Tg7h aras | 555 | 24 s 97 111 -9 93| 9 -—157 45 97| -31 161 -1 -—41
-97 —-17 -109 59| 41 49 97 73| —41 39 109 181
55.| Ty0diy | 88|24 > 28 28 -2 24| 2 —44 10 -26| —-10 42 0 -10
-26 -4 30 18| 10 12 26 18| —10 10 28 50
56. | To70 atag | 222 | 24 o 11 47 23 51| 1 -9 77 —63| —67 25 5 49
-89 19 33 27| 59 11 39 47| —77 43 39 95
57. | To70 arag | 252 | 24 = 59 67 -5 55| 5 —95 25 59| —19 97 -1 25
—-59 —11 —65 35| 25 29 59 43| —25 23 65 109
58. | TH0 arayo | 292 | 24 & | 138 142 2 120 38 —208 74 —138| —34 240 —10 —82
—-116 —52 —184 82| 82 52 138 82| —42 62 162 260
59. | TH0 arayo | 1922 | 24 | —12 120 36 102| —8 —216 206 —144 | —148 50 12 76
—-202 16 —84 96| 130 4 88 88| -174 116 106 262
60. | Tyllies | 358 |25 = -2 46 18 30| -2 -8 66 —54| —-50 22 2 38
-70 14 34 38| 46 6 38 34| —66 50 38 94

TABLE 2 (CONTD.). ADDITIONAL VERTICES
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name o2 | N a M 0 G
61.| Tf%0a, | 25T [24 % | -1 61 29 55 —3 —129 109 —89[ —77 37 9 47
—-121 25 —41 33| 81 15 65 47| -105 73 53 151
62. | Ty{%0a; | 2858 |24 = 78 90 2 70| 14 -134 30 78| —26 134 —6 —46
—-78 —30 94 50| 46 22 78 38| —30 34 94 150
63.| Tgllfas | 3% |25 = 82 78 -2 90| 22 —122 46 —82| —26 130 10 —58
—-74 —18 —106 38| 38 38 82 58| —38 38 98 150
64. | Tg114 azas | 2532 | 25 o= | -8 92 44 84| -12 -196 172 —128 | —-112 44 8 64
—-196 44 —56 44| 116 16 104 72| —152 104 80 236
65. | T70 afay; | 35 | 24 > 80 90 -8 80| 10 —-128 40 80| —26 136 0 —36
-80 —-14 —92 48| 36 40 80 62| —34 34 92 150
66. | 770 afayy | 221 | 24 % 82 94 -6 76| 6 —132 34 —82| —26 132 -2 34
-80 —-16 —92 50| 34 40 82 58| —34 30 90 152
67. | TP0 atars | 3059 | 24 o5 | 106 118 —10 106 | 14 —170 54 —106| —34 178 2 —50
—-106 —18 —122 62| 46 54 106 82| —46 46 122 198
68. | TP0 arars | 3038 | 24 45| 109 123 -9 101| 9 -177 45 —109| —35 173 —5 —45
—-105 —21 —121 67| 45 53 109 77| —45 39 117 201

TABLE 2 (CONTD.). ADDITIONAL VERTICES
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