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1. Introduction

The Chevalley group G2(2) of type 2 has an absolutely irreducible representation.of dimension 6 over GF(2) and

hence the split extension S = 26:Gy(2) exists [22]. In fact, S sits maximally in the maximal subgroup S; =
26:8p(6,2) of the sporadic simple group Fiay [5]. Moreover, the Schur Multiplien, M (§) of S is isomorphic to the
cyclic group Zy of order 2 and we obtain the 2-cover group 2.S of S which is isomorphi¢'te.a group of structure
G = 27:G5(2). Furthermore, G also sits maximally in the 2-cover 2.5; of S which ingurn is @ maximal subgroup
of 2.Figy. Note that 2.57 = ASpg(2) = 27:Sps(2), where ASpg(2) is the affine subgroup,of the symplectic group
Sps(2). Therefore, Spg(2) contains an isomorphic copy of G. The information above is yerified with GAP [20] and

we state it as Theorem 1.1.

Theorem 1.1. The cover groups G and 2.5, of S and S, respectively, are subgroups of Sps(2).
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In the online ATLAS [22], it can be seen that Spg(2) has an absolutely irreducible representation of dimension 16
ovér GF(2) and hence the split extension G; = 216:Spg(2) can be constructed. Using the Fischer-Clifford matrices
technique [6], the ordinary irreducible character table of G7 was constructed in [14]. The group G is one of the
inertia factors of the action of G on the irreducible characters Irr(216) of 2!6. Therefore, the set Irr(G) plays
an important role in the construction of the ordinary character table of G; and for this reason we consider G as
a.subgroup of Sps(2) and compute its ordinary character table using the Fischer-Clifford matrices technique. A
Fischet-Clifford matrix (defined in Subsection 3.1) of G, denoted by M (g), is a square matrix with complex entries
and is constructed for each conjugacy class [g] of Sps(2). In practice, we do not use the formal definition of a
Fischer-Clifford matrix M (g) to compute the character table of a finite extension group, for example G, but instead
use the powerful arithmetical properties (see Subsection 3.1) associated with M(g). These properties are naturally
inherited fromi the row and column orthogonal relations of the ordinary character table of a finite extension group.
Therefore, we can compute the ordinary character tables of complicated finite extensions of p-groups with great
efficiency using the Fischer-Clifford matrices technique. Since G is a split extension with its kernel 27 a 7-dimensional
G2(2)-moduleythe Fischer-Clifford matrices technique is an appropriate choice to compute the ordinary character
table of G.

From now on, we let G be the split extension of the elementary abelian 2-group P = 27 by G = G3(2). The
conjugacy classes of G will befcompiited from each coset Pg € %, where g is a conjugacy class [g]g representative
of G. The method that will be used for this purpose is called the coset analysis technique (see [10, 11]). MAGMA
routines in [1], based on the gésetianalysis technique, are used to compute the classes of G and their p power maps.
The advantage of this routines is' that we_only need the generators of G as matrices of degree 7 over GF(2) and
identify P with a 7-dimensional/vector.space ¥7(2) over GF'(2). We do not require a representation of the whole
of G. Having the classes of G in cosét amalysis format, we can proceed to construct the Fischer-Clifford matrices
M(g) of G corresponding to each ¢lass representative g € G. The ordinary character table of G is then constructed
using the matrices M (g) and the ordinary character tables of the so-called inertia factors H; which are subgroups
of G. The character table of G will bé partitioned into blocks according to each inertia group H; of Irr(P) in G.
See Subsection 3.1 for the definitions of H; and H;.

The character table of a nonsplit extension Ga =27 G5(2), was computed in [18] by the Fischer-Clifford matrices
technique. Although, the ordinary character tables of G and Gy do not coincide, but they have the same number
of irreducible characters. Computations are done in GAP andMAGMA [4]. ATLAS notation [5] is used, unless
stated otherwise.

2. Conjugacy Classes of G

2.1. Construction of G as a 7 x 7 Matriz Group over GF(2)

A finite group F' is called a n X n matrix group over a finite field K if each’element of F' can be represented as an
invertible n x n matrix with entries in K. In [1], the symplectic group Sps(2) < ASps(2) was constructed as a 7 x 7
matrix group over GF(2). Since G < Spg(2), we construct G as a7 X 7 matrix group over GF(2) within Spg(2)
and its generators g; and go of orders of 2 and 6 are listed in Figure l.

g1= g2=

S OO RO ==
coococoro
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[N eNell o NoNo)
[N o NoNoNo)
oL O OO OO
_o o000 o oo
— O oo~ ~=O
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— O~ BB OO
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= —_ O RO O O
_ = =0 O OO

Figure 1: Generators of G

2.2. Actions of G on P and Irr(P)

The linear group G =< g1, g2 > acts on P, where we regard P as a 7-dimension vector space V7(2) over GF(2),
and obtain 4 orbits of lengths 1, 1, 63 and 63 with corresponding stabilizers P, = G, P, = G, P; = 4%>:D;» and
Py, = 4%:Dj5. The permutation character x(G|P) = laaaa + 14aa + 2laa + 27aa of G on the classes of P is
computed in terms of the ordinary irreducible characters of G (see character table of G2(2) either in ATLAS-or in
GAP library). Evaluating x(G|P)(g) on a class representative g € G gives the number of elements of P fixed by an
element g. Since G has 4 orbits on P it follows by Brauer’s Theorem [7] that G also has 4 orbits on Irr(P). Todact
G on the dual space P* of P can be identified with the action of G on Irr(P). This action resulted in four orbits
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of lengths 1, 28, 36 and 63 with corresponding stabilizers H; = G, Hy = 31++2:8:2, Hz = Ly(7):2 and Hy = 4%:Dy5
which are the inertia factors of G on Irr(P). Table 1 contains a summary of the information pertaining to the
actions of G on P and Irr(P). The fusion maps of the classes of the inertia factors H; into the classes of G are
found in Table 2. For example, the fusion map of Hy into G indicates that the elements of order 2 contain in the
conjugacy class 2D of Hy belong to the elements of order 2 in the conjugacy class 2B of G.

Table 1: Actions of G on P and Irr(P)

Action of G on P Action of G on Irr(P)
‘Oll =1 ‘O1| =1
Number and lengths of [0z =1 |O2| = 28
Orbits |O3| = 63 |O3| = 36
|O4] = 63 |04 = 63
P = G2(2) Hi = G2(2)
Structure of point Py = G2(2) Hy = 3}r+21852
stabilizers Py =42:Dpy Hsz = Ly(7):2
Py = 42:D12 Hy = 42:D12
|Py| = 12096 |H1| = 12096
Size'of stabilizers |P2| = 12096 |Ha| = 432
|P3| =192 |H3| = 336
|Py| = 192 |Hy| = 192
Ilg]p,| = 16 llglm, | = 16
Number of conjugacy [l9]pgl = 16 lg]m,| = 14
classes [g] of P; and/H; [[g]py| = 14 llgles| =9
llglp,| =14 |lgla, | =14

Table 2: The fusion maps of H; into G

Cra (0] [Pl —Shlslo €, (0] [Flz; — o
432 1A 1A 24 6A 6A
48 2A 2A 6 6B 6B
12 2B 2B 8 8A 8A
216 3A 3A 8 8B 8A
18 3B 3B 12 12A 12C
24 4A 4A 12 12B 12A
12 4B 4B 12 12C 12B

|CH3 (h)] [h]Hg — [g]G |CH3 (h)] [h]Hg — [g]G
336 1A 1A 6 6A 6B
16 2A 2A 7 TA TA
12 2B 2B 8 8A 8B
6 3A 3B 8 8B 8B
8 4A 4A 12

|Cr, (R))| [Wa, — [9le (AW (W, —4blc
192 1A 1A 32 4A 4A
64 2A 2A 32 4B 4C
48 2B 2B 16 4C 4B
16 2C 2A 16 4D 4C
16 2D 2B 6 6A 68
16 2E 2B 8 8A 8A
6 3A 3B 8 8B 8B

2.8. Coset Analysis Technique

The conjugacy classes of G is computed by the method of coset analysis (see [10, 11, 12]). In this subseetion, wé
give a brief description of the coset analysis method for a split extension SE = EA:Q of an elementary abelian
p-group F A of order p™ by a linear matrix group @ of degree n over the field GF(p). The group F A is regarded as a
vector space V,,(p) of dimension n over the finite field GF(p) and is a Q-module over GF'(2), where upon the matrix
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group @ acts naturally. A coset (FA)q is considered for each conjugacy class [q] representative ¢ in @ and then we
consider the action of the stabilizer C, = FA:Cq(q) = {x € SE|z((FA)q)z~! = (EA)q} of the coset EAq in SE
by conjugation on the elements of (EA)g. Since C is split extension we will first act EA on (EA)g to form k orbits
@1, Q2, .4, Q, with each orbit @; containing |EA|/k elements. Under the action of the centralizer Cg(q) of ¢ € @,
f; ofthe k orbits Q; fuse together to form an orbit O;. The orbit O; contains the elements from the coset (EA)g
which belong to a conjugacy class [z;] of SE with class representative x;. Note that > f; = k. The order of the
klCq(a)l
fi

centralizer Csg(x;) of the class representative x; is computed by |Csg(z;)| = . In this manner, from a coset

(EA)q, we obtain a set of conjugacy classes U]C(zqi [x;] of SE, with class representatives X (q) = {21, %2, ..., T¢(q) }-

We use.d MAGMA routine, labelled as Programme A in [1], to compute the parameter f; for our group G. The
value ks obtained by evaluate the permutation character x(G|P), computed in Section 2.2, on a class representative
g € G. The’ MAGMA routine, Programme B in [1], is used to compute the orders of the elements of G as well
as their p-power maps (see column 9 of Table 3). All the information pertaining to the elements of G is found in
Table 3.

3. The Fischer-Clifford Matrices of G

In this section, the Fischer=Clifford'matrices technique will be applied to G. A more general and detailed treatment
of the Fischer-Clifford matrices'technique is found in [1, 3, 6, 9, 12, 21]. For recent publications on the applications
of the Fischer-Clifford matrices techmique, see for example, [2, 13, 15, 16, 17].

3.1. General Construction of a‘Fisch@r<Clifford Matriz M(g) of G

From Section 2.2, G has four orbits O; on Irr(P) with corresponding inertia groups H; = P:H; = {:c € é|9;-” = Hi},
1=1,2,3,4, where 0; € O; are representatives‘of the orbits O; and H; = Hi the inertia factor groups (see Table 1
above). Since P is elementary abelian, each’f); extends to a ¢; € Irr(H;), i.e. ¥; |p = 0;, by Mackey’s Theorem (see
Theorem 5.1.15 in [12]). Furthermore, by Theorem 5:1%7; Remark 5.1.8 and Theorem 5.1.19 in [12], an ordinary
irreducible character x = (1/126) of G is obtained by induetion of ;3 € Irr(H;) to G, where P C ker(B) of
3 € Trr(H;). Note that 3 is a lifting of 8 € Irr(Hj) to H;. Hence, by Gallagher [8] we have Theorem 3.1 below for
our group G.

4

— 4 —
Theorem 3.1. Irr(G) = U {(z/;ﬁ)GW Irr(H;), P C ker(B)} = U {(1/JZB)G|B € Irr(Hi)} .

i=1 =1

Therefore, the set Irr(G) is partitioned into 4 blocks B; withach block B;.corresponding to an inertia group H;
and |Irr(G)| = |Ier(Hy)| + |Ire(Hs)| + [Irr(Hs)| = 16 + 14 + 9 +14 = 53.
We define the set

R(g) ={(ye) |1 <i <4, Hin[g] #0, 1 <k <7},
where yx, k = 1,2,...,r, are representatives of conjugacy classes [y;] of Hythat fuse into a class [g] of H, = G.
Also, from the coset Pg, we have the set X (g) = {x1,22,...,%4)} of class representatives of G. Furthermore, we
have the set of pre-images n~1(y;,) = Uz(:]fl) {yr.} of a class representative y;, € H; under the natural homomorphism

n:H; — H; such that y;_ is conjugate to x; € X(g). Then we evaluate (1h:B)C ‘€ Ire(G) on z; € X(g) as in
Theorem 3.2 below.

S Caly)
Theorem 3.2. (¢;8)% (z;) = Z ) SZ:; |CE(yk) Vi(yr.) | B(yk)-

yi:(4,yx) ER(g

Proof. See [21] O

For a class representative g € G, a Fischer-Clifford matrix M (g) = ( Wi )) of G is defined in Eguationd(1) below,

< ,uk>) (Zwm (ks)>~ (1)

Whereas, Figure 2 represents M(g) in matrix form.
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Table 3: The Conjugacy Classes of G

[zla k 7 d w [zl  Calg) [Cg(=)] 2P 3P 5P TP — Sps(2)
1A 128 1 (0000000 (0000000 1A 12096 1548288 1A 1A 1A 1A 1A
1 (1,1,1,1,00,1)  (1,1,1,1,0,0,1)  2A 1548288 1A 2A  2A  2A 2A
63 (0,1,0,1,0,1,1)  (0,0,0,0,1,0,0) 2B 24576 1A 2B 2B 2B 2B
63 (1,0,0,0,0,0,0) (1,0,0,0,0,0,0) 2C 24576 1A 2C 2C 2C 2C
2A 32 1 (0,0,0,0,0,0,0)  (0,0,0,0,0,00) 2D 192 6144 1A 2D 2D 2D oH
1 (L,1,1,1,001) (0,0,00000) 2E 6144 1A 2 2E  2F 21
3. (0,1.0,0,0,0,0)  (0,0,0,0,0,0,0) 2F 2048 1A 2F 2F  2F 2G
3 W (1,0,0,0,00,1)  (0,0,0,0,000)  2G 2048 1A 262G 2G 2J
24 (0,0,1,1,1,0,1)  (1,0,0,0,0,1,0)  4A 256 9B 4A  4A 4A 4C
2B 16 1 (0,0,0,0,0,0,0) (0,0,0,0,0,0,0) 2H 48 768 1A 2H 2H 2H 2N
1 (1,1,10,1,0,0)  (0,0,0,0,0,0,0)  2I 768 2C 4B 4B 4B 41
1 (0,0011,01) (0,1,1,1,001) 4B 768 1A 21 o1 o1 20
1 (1,1,1,1,0,0,1)  (1,0,1,0,0,0,0)  4C 768 2C  4C  4C  4C 4H
B (1,00,0,0000 (1,0,1,0,000) 4D 128 2C 4D 4D 4D 43
6 (1,1,0,0,1,0) © (0,1,1,1,0,0,1)  4E 128 9B 4E  4E  4E 4G
3A 2 1 (0,000,0,000) 4 (0,0,0,0000) 3A 216 432 3A 1A 3A  3A 3B
1 (1,1,1,1,00,1) (111,1,00,1)  6A 432 3 2A  6A  6A 6D
3B 8 1 (0,0,0,0,0,0,0) < (0,0,00,0,00) 3B 18 144 3B 1A 3B 3B 3C
1 (1,1,1,1,0,04) (0,1,41,0,0,1) 6B 144 3B 24 6B 6B 6G
3 (LLOLLLO) /(1,010,130 6C 48 3B 2C  6C  6C 6E
3 (1,0,0,0,0,0,0) £ (0,1,14,1,0,0)% 6D 48 3B 2B 6D 6D 6F
4A 8 1 (0,0,0,0,0,0,0) (050,0,0,0,0,0) 4F 96 768 2D 4F 4F 4F 4L
1 (01,000,100 (0,0,0,0,0,0,0) dG 768 9D 4G 4G 4G AM
6 (1,1,0,0,000)  (0,0,0,0,000) 4H 128 9F  4H 4H  4H 4K
4B 8 1 (0,000000) (0000000 4 = 48 384 oD 4l 41 a1 AL
1 (0,0,00010) (0,000000)  4J 384 9D 4] 4] 4] AM
6 (0,000,001  (000,0000) 4K 64 9F 4K 4K 4K 4K
4C 8 1 (0,000000) (0000000 4L 32 256 9D 4L 4L 4L 4X
1 (0,1,0,0,0,1,0) (0,0,0,0000) 4M 256 9D 4AM  AM  4M AW
2 (1,0,1,0,0,1,1)  (0,0,0,0,0,0,0) 4N 128 9F 4N 4N 4N 4V
4 (1,1,1,0,001)  (0,0,00000) 40 64 2G40 40 40 "G
6A 2 1 (0,0,0,0,000) (0,000,000 6E W24 48 34 2D 6E  6E 6M
1 (0,1,1,1,00,1) (0,0,0,0,0,0,0)  6F 48 3 2E  6F  6F 6N
6B 4 1 (0,0,0,0,0,0,0) (0,0,0,0,0,0,0) 6G 6 24 3B 2H 6G 6G 6X
1 (1,0,0,0,0,0.0)  (0,0,1,1,0,0,0) 12A 24 3B 21 6H  6H 6W
1 (1,1,1,0001) (0,0,0,0000) 6H 24 6C 4B 12A  12A 121
1 (1,0,1,1,0,1,1) (0,0,1,1,0,0,0) 12B 24 6C 4C 12B 12B 12J
7A 2 1 (0,00,0,000) (0,0,00000)  7A 7 14 A 7A) 7A 1A 7A
1 (1,1,1,1,0,0,1)  (1,1,1,1,0,0,1)  14A 14 7TA WoldA 14A 2A 14A
8A 4 1 (0,0,0,0,0,0,0) (0,0,0,0,0,0,0) 8A 8 32 4L 8A 8A 8A 81
1 (0,1,0,0,0,1,0)  (0,0,0,0,0,0,0) 8B 32 4L 8B, 8B 8B 8J
1 (1,1,1,0001) (0,0,00000)  8C 32 aN @ gD gD  sC SH
1 (1,01,1,01,1) (0,0,0,0,0,00) 8D 32 AN 80 8C#U8p SH
8B 4 1 (0,0,0,0000) (0,000000) 8E 8 32 4F 8B MBE  8E 8F
1 (1,1,0000,1) (0,0,0,0000)  8F 32 AF 8F | 8F  8F 8G
1 (0,01,1,000) (0,000,000  8G 32 4H 8G 8H  sH SE
1 (0,0,1,1,0,0,0)  (0,0,0,0,0,0,0)  8H 32 AH  8H  8Gu.8C SE
12A 2 1 (0,0,00000) (0000000 12C 12 24 6E  4F  12C 120 120
1 (1,1,1,1,0,0,0)  (0,0,0,0,0,0,0) 12D 24 6E 4G 12D 12D 12P
12B 2 1 (0000000 (0000000 12E 12 24 6E 41  12G 12K 120
1 (1,1,1,1,0,00)  (0,0,0,0,0,0,0) 12F 24 6E 4]  12H 12F 19P
12C 2 1 (0,000,000 (0000000 12G 12 24 6E 41 12E  12G 120
1 (0,0,0,0,0,0,0)  (0,0,0,0,0,0,0) 12H 24 6E 4] 12F 12H 12p
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The Fischer-Clifford matrix M (g) (see Figure 2) is partitioned row-wise into blocks M;(g), where each block
corresponds to an inertia group H;. We write |Cg (x])| for each z; € X(g), at the top of the columns of M (g) and

at the bottom we write m; = [Cy:Cx(T;)] = |P| ”gc(x = leP‘ . On the left of each row we write |Cp, (yx)|, where
G\tj

[ye], k ="1,2,...,r, are the classes of an inertia factor H; that fuse into the class [g] of G. Since |X(g)| = |R(g)| it
follows thaty M (g) is a square matrix of size ¢(g). When there is no class fusion of an inertia factor H; into a class
[g], the block M;(g) is omitted from M(g).

|ICq(x1)] [Cglze)| -+ |Cglzeeg)l
ICa(9)] 1 1 1
Coy)l | el a2, a0
Ca(g)] 5 “(9)

Cr (2| | Gyl %2wn) 7 %Yo
[Ca(9)l 2 c(g)

M(g) = CaEWN | Canr %Gy T %
|G, ()] [Cc(9)] a2 aC(g)
H; \Y3 [Crrg (y2)] (3.52) (3,92)
|Cc(9)| 2 c(9)

Ca ) i, %aw 7 %
[Cal(9)| 2 c(9)

Crwl | G S %aw) 7 Y

ml m2 .« .. mc(g)

Figure 2: The Fischer-Clifford Matrix M(g)

Instead of using the above formal deﬁnition, i.e. Equation lgwe use the arithmetical properties 1-8 of M (g) below
(see [12]) to compute the entries a( ) Since G is a split«extension of'an elementary abelian group P of order 128,

we use relation 6 to compute the values for column 1 of Figure 2.4The relations 3 and 4 are inherited from the row
and orthogonality relations of an ordinary character table of a‘finite group.

1. ) =1 for all j ={1,2,...,¢c(g9)}.

agl’g
2. |X(g)l = |R(g)|-

3 ZC(Q)m o — 5, , Cc(9)| 1P|
Y maf; ) = OGwm).(i.up) |cH Wil

4 3G yre (o) D) Uiy 1O (W) = 8550 |C(a)]-

5. M(g) is square and nonsingular.

Since P is an elementary abelian 2-group, then we obtain the additional properties 6:8 of M(g)below,

1 _ _1Cc(9)l
6. (i) = TCm, (un)]-
1 J
7. |a(i_’yk)| > |a(i’yk)|.

J
8. ay;

LYk

)= abyyk)(mod 2).

3.2. Computing the Fischer Clifford Matrices of G

Using Table 2 and the construction process of a matrix M (g) given in Section 3.1, we compute all the Fischer-Elifford
matrices of G and they are contained in Table 4.
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Table 4: The Fischer-Clifford Matrices of G

28 —-28 4 -4
36 —-36 -4 4
63 63 -1 -1

1 1 1 1 1 1
4 —4 —4 4 0 0
4 -4 4 -4 0 0 11
MECB =1, 1 1 -1 -1 1 M(3A):(1 71)
3 3 -3 -3 1 -1
3 3 3 3 -1 -1
1 1 1 1 11 1 1
1 -1 1 -1 4 —4 0 0
MEB=g, 3 _1 1 M@= o 1
303 -1 -1 2 2 -2 0
o1 1 11 1
M@AB)= (4 —4 o0 M@AC)=[4 -4 o
B 3 -1 3 3 -1
11 1 1
11 1 -1 -1 1
M(GA)_<1 _1) MeB)=|, —; |
11 -1 -1
11 1 1
1 A 11 -1 -1
M(7A)_<1 _1> MEA=|] ; 1 ]
1 -1 -1 1
11 1/ 1
1 1 -1 -1 11
M@B)= |, | | & M(12A) (1 _1>
1 -1 -1 4
M(12B) = (} _11) M(120) = G _11)

4. The Character Table of G

Since we obtained the fusion maps of classes of thednertia factors H; into G, the character tables of the inertia
factors H; (stored in the GAP library) and the Fischer-Clifford matrices of G, we proceed to construct the ordinary
character table of G. A partial character table (see Figure) of G is constructed by multiplying the columns C;(g)
for i € {1,2,3,4} of the ordinary character tables of the inertia factorsdH; associated with the classes yy of H;, that
are conjugate to [g]g, by the rows of the Fischer-Clifford matricesdn a block \M;(g).

C1(g) Mi(g)
Ca(g) Ma(g)
C3(g) M3(g)
Cy(g) My(g)

Figure 3: Partial Character Table of G

To construct the set Irr(G), we append the partial character tables coming from each class\[g;], i = 1,2, ..., 16,
of G as depicted in Figure 4.
Ci(g1) Mi(g1) | Ci(g2) Mi(g2) C1(g16)M1(916)
Ca(g1) M2(g1) | C2(g2) M2(g2) Ca(g16) M2(g16)
C3(g1) M3(g1) | Cs(g2) Ms(g2) | -~ | C3(g16) M5(g16)
Ca(g1) Ma(g1) | Ca(g2) Ma(g2) | -+ | Ca(g16) Ma(g16)

Figure 4: Structure of Irr(G)

The character table of G (see Table 5) obtained in this manner is a 53 x 53—complex valued square miatrix with the
irreducible characters partitioned into blocks A;, for i € {1,2,3,4}, such that Ay = {);]1 <@ < 16},/1A0 = {x;]|17 <
i <30}, Az = {xi31 < i <39} and Ay = {x;]40 < i < 53}, where y; € Irr(G). The fusion map of the classes
of G into Spg(2) is obtained with the aid of the GAP function “PossibleClassFusions” and the ordinarycharactess
tables of G and Sp(8) and is captured in the last column of Table 3. A GAP routine in [19] was implemented fox

checking the consistency and accuracy of the character table of G. To reconstruct the character table in GAP, that
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is Table 5, interested readers can use the link below. The file contains the class orders, centralizer orders and the

irreéducible characters of G which were computed in this paper.

drive_link

https://drive.google.com/file/d/1pv7IhGzdiGI1eBOh39WWEvmd_LOh5pte/view?usp

The Character Table of G

Table 5:

M11Q_uq\_uQ?..5543300620@44442&4333388600000000000000000000000
<
™
Mn_u113324554330062811112226333886OOOOOOOOOOOOOOOOOOOOOOO
AEz1_I_.0011..29_~03333000000000000000000000000001..11..100553302&0
@1J001_|_.29_~0333300000000000000000000000000483144ﬁu311_.09_~20
mw14001.|_.29_~033330004444000000088044000448845614433990660
as)]
~
N T oo TFTaNoNmmRooco|¥Tvr TooococoocoocoownRo|lTveoaoo TR - FHEo0NmNPmo Qoo
@1J001_|_.29_~033330004444000000080_00440004488455144339@0660
m1J001_|_.29_~03333000444400000000@8044000440@87147.8833330660
M11?_.9_~1_AJQQ65533280000000000000000000000004444&&33332222
©
n?u.11QQ4.I..QQ6553328044448888888001448884400477466BB552£6M
1 1
%W119_:./_~1_422655332804444888886800%448884400477466BB552£R_¢M
1
Ol N ¢ FF N o) Yo — - 2 o0
m_llnx_unl_u1_A.I_.9_~9_~6553320@044440_088888800444223110019_@16633223661
olaa X g g AN 0 0 — — 2 0
Q= T 7NN o waom e QBT ¥ 0 X0 D00 D oo YNITIF AT co|R P Rco PR IIB3P SR
< < <t = Db o8 © St T QN Qoo T RN
m1166771112222456444488822223344432224834444&233336666
<+ < < o~ - A © I RQ]Y < < f 0 00 N
w1166771112222456444480.00@29_‘223344422222334444&233336666
5
00 00 00 0V I I © O© © © AN AN O D O O DO S 00 0 0 0
Lt w0~ Y - O HRNNND L LSOO ANANRLEE S 0000V NRNN] QBB DD e
o QPN TR o AR S S qApT R AL COS I I IS A w s @ ®
T R R PP R e PR F PP R S
— ST AT o AANAWLIL 505 NN AN AN S A A e ;mm
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) sk R X R R X[ XK XXX KKK XXX KKK XXX XXXX XXX XXX XXXXXX
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6A
6E 6F

4C

4N 40

4M

4B
4K

4L

4J

4A
4G

41

4H

-2

-4

-4

-8

=8

-6

-2

3B

6B 6¢c 6D | 4F

3B

2

lgla

[zlz

X3

X4

X5

X6

X7

X8

X9

X10

X12

X13

X14

X15

X16

X17

X18

X19

X20

X21

X22

X23

X24

X25

X26

X27

X28

X29

X30

X31

X32

X33

X34

X35

X36

X37

X38

X39

X40

X41

X42

X43

X44

X45

X46

X4t

X48

X 49

X50

X51

X52

X53
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12C

-C

-C

-C

12B

¢

g,

-C

12A

12C 12D| 12E 12F| 12G 12h

-1

8B

8F 8G S8H

8E

8A

8C 8D

8B

TA

14A| 8A

TA

6B

12A 12B

l9lc

X2

X3

X4

X7

X8

X9

X12

X13

X14

X16

X17

X18

X19

X20

X21

X22

X23

X24

X25

X26

X27

X28

X29

X30

X31

X32

X33

X34

X35

X36

X37

X38

X39

X40

X41

X42

X43

X45

X46

X4t

X48

X49

X50

X51

X52

X53

= 37

—2v/2i, B = —2v/2, C

A
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