O 02N W B W —

AR DA, EA,,LA,PE DB D WOLLWLWLWLWULOLWLWLWLWWWENDNDINDNINDDNNDNDND === = = = =
O I AN NP, OOVWHOIANNPRERLWVNDN,LOOVOITANNPRERWNDR,OOVOINWN PR WNDR—~O

Character Tables of Parabolic Subgroups of the Chevalley
Groups of Type G,

Jianbei An and Shih-chang Huang

Author Queries

AQI1 Au: Please provide keywords

AQ2 Au: Primary and Secondary classifications are required to drive our
online search engine and to help readers locate your article more
easily. So please provide the appropriate primary and secondary
classifications.

AQ3 Au: Please provide complete mailing address.

AQ4 Au: Please update.



O 01N LN kA WIN —

Communications in Algebra®, 34: 1-30, 2006 Tavl .
r & Franci

Copyright © Taylor & Francis Group, LLC Ta?g,/&(zangcmﬁ cs

ISSN: 0092-7872 print/1532-4125 online

DOI: 10.1080,/00927870500542747

CHARACTER TABLES OF PARABOLIC SUBGROUPS
OF THE CHEVALLEY GROUPS OF TYPE G,

Jianbei An and Shih-Chang Huang
Department of Mathematics, University of Auckland, Auckland, New Zealand

The main aim of this paper is to construct the character tables of the parabolic
subgroups of the Chevalley groups G,(q), where q is a power of a prime p > 3.

Key Words: 1.

Mathematics Subject Classification: M.

1. INTRODUCTION

Let g be a power of a prime p and G,(q) the Chevalley group of type G,
defined over a field of ¢ elements. The character table of G,(q) has been determined
by Enomoto and Yamada (1986) for p = 2, by Enomoto (1976) for p = 3, and by
Chang and Ree (1974) for p > 3. The main aim of this article is to construct the
character tables of the parabolic subgroups of G,(g) in the case p > 3. Using these
tables and the table of Chang and Ree (1974), the second author (Huang, 2005b)
verified Dade invariant conjecture for G,(g) in the case p > 3. Together with the
work by the first author (An, 2003, Submitted), this completes the verification of the
Dade (final) conjecture for G,(g) in any characteristic.

The approach is similar to that used by Enomoto and Yamada (1986) and
by Enomoto (1976), but the calculations are more complicated. Let B be a Borel
subgroup, and P, Q maximal parabolic subgroups of G,(¢g) containing B. Then an
irreducible character of B is either lifted from a linear character of B/O,(B) or
induced by a linear character of a subgroup of B. If X = P or Q, then an irreducible
character of X is either induced by a character of B or a linear combination of
induced characters from characters of B or two other subgroups of X.

The outline of this article is as follows. We introduce notation and
preliminaries in Section 2, and construct irreducible characters of B in Section 3, of
P in Section 4, and of Q in Section 5. The conjugacy classes and character tables
of B, P, and Q are summarized in tabular form in Appendix A at the end of the
article. In these tables, zeros are replaced by dots.
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2 AN AND HUANG

2. NOTATION AND PRELIMINARIES

Let g be a power of a prime p >3, I, the field of ¢ elements, and I}
the multiplicative group of IF,. Choose € =1 or —1 so that g = € (mod 3) and set
(= (—1)%(!/—1), so that ¢ = { (mod 4). Let x be a fixed generator of IF(’;ﬁ,

3_ _ 3 4, 2
g = glathla =D, 1 = gla=Dle+D) 0 = x4ttt

n=04", y = g7+, W= @D/,

Then IFY, = (0), F; = (), and o = 4" Fix an isomorphism from IF}, into the
multiplicative group C* of complex numbers €, and let x be the image of x € IF v
Put oy =9 +57% B, = i* + 17%, w, = @* + @* for an integer k. So w, =2 or —1
according as k = 0 (mod 3) or not.

We summarize some properties of G = G,(q) from Ree (1961). Let 3 =
{£6.&6-¢ 11 =1i,j <3,i# j} (where & + &, + & = 0) be the set of roots of a
simple Lie algebra of type G,, and choose a = &,, b = ¢, — &, for a fundamental
system of roots. Then the set =t of positive roots can be arranged in increasing
order such as: a=¢&, b=&¢ - &, a+b=¢&), 2a+b=—-&;, 3a+b=¢&,— &,
and 3a+2b=¢, — &. For each r e 2, x,(1), x_,(f) and w, are defined in Ree
(1961, p. 434). Denote the element /(y) of Ree (1961, p. 434) by h(z,, 25, 23)
and h(x', %/, *77) by h,(i, j, —i — j), where (&) =z, with z;2,2; = 1. Let X, =
{x,(1)| t € [F,} be the root subgroup of G corresponding to r € %,

U= H X, = X Xp X6 X006 X 3015 X301205

rext

B = Ng(U) =U x H, where H = {h(z,,2,,23)|2; € F}, 212,z = 1}. Then U is a

Sylow p-subgroup and B is a Borel subgroup of G. Set P = (B,w,) and Q =

(B, w,). Then P and Q are the maximal parabolic subgroups of G containing B.
The commutator relations are given as follows (cf. Ree, 1961, p. 443):

[, (1), %, ()] = X (—11) X0, (=2 U) X3, (P 10) X340, (= 20700%),
[, (1), X ()] = X505 (=20) 23,1, (382U) X310, (3104°),
[0 X (0] = g, (10, o
[x,(2), X304 ()] = X340 (00),
[(Xass (1), Xaqip ()] = X34405(3100),
[x,(0), x,(u)] =1, for all other pairs of roots r, s € 3%.

The actions of h(zy, z,, z3), ®,, ®, on x,(¢) are as follows (see Enomoto and
Yamada, 1986, p. 324):

X xh(z1 122523) X% X
xa(t) xa(ZZ_It) 'xfa _t) xa+b(t) (2 2)
x, (1) (2720 X () X, (1) .

Xop (D) X0, (270 Xagy, (1) x,(=1)
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Xaa45 (1) X2q45(231) X (=1 Xuyp(2)
X344 (1) X345(25 ' 23) x,(=1) X312 (1)
Xar (D) X0 (27'230)  Xauiap(0) X3045(—1).

For a finite group H and L < H, let (-,-), be the scalar product of class
functions of H, denote by ,y a character y of L and by ¥y the induced character
from L to H.

Our notation for the parameter sets of conjugacy classes and characters of
B, P, and Q is similar to that of Enomoto and Yamada (1986, pp. 328-330). Here
I = Jmod{a = f} means that [ is the set of equivalence classes of J under
the relation =. In the following definition ¢ =1(¢—1) and d = 1(¢+1). The
parameter set R, =Z/(q— 1)Z is considered to be {0,1,...,¢—2}. Similar

convention is used for S, and T,

S ={y¥} (the set of square elements in IF}),

_ (o201 :
N = {y""} (the set of non-square elements in IFy),

Ry=Zmod{i=i+ (¢— 1)}, IRyl =g — 1,
r=ry = {0 5=} Ri=g-3
T={Rl %fez_l’ IRf|=qg—4—¢,
R, —{c,2¢} ife=1,

2R, = R, mod{i = —i}, PR, = |R,/2,

2R} = Ry mod{i = —i}, *Ri| = IR}]/2,

R, ={(i,)) € Ry x Ry|i—j#0 (modg— 1)}, IRy| = (¢ — (g —2),
’R, = Rymod{(i, j) = (j, D)}, IR, = [R,]/2,
Ry={(i,j) € Ryx Ry |i = 2j#0 (mod g — 1)}, |R;| = (¢ — 1)(q — 2),
’Ry = Rymod{(i, j) = (i, i — j)}, R =[Rs1/2,

Ry ={(i.)) € Ryx Ry|i, j,i—j#0 (modg— 1)},

Rs={(G,))eRy|i+j2i+ji+2j#0(modqg—1)},

’Rs = Rsmod{(i. j) = (i + j. =)},

*Rs = Rymod{(i, j) = (J. i)},

R, ={(i,j) € Ry Xx Ry|i — j,2i+ ],
i+2j#0(modg— 1)},

So=Zmod{i =i+ (q¢+ 1)},

IRyl = (¢ —2)(q —3),
R, =¢q*—8q+17+2¢,
|2R5| = |R5|/2’

I*R5| = [Rs]/2,

IR;| = ¢* — 5q + 8 + 2€,
|SO|=q+1’

1
5=~ {0,530+ D, Sl=g-1.
S, —{d,2d} ife=—1,
S* = . S* = —2+E,
1 {51 ife=1, ISt =4q
28, = S, mod{i = —i}, *Sil = 18:1/2,
287 = Stmod{i = —i}, *St] = 181/2,
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4 AN AND HUANG

TOZZmOd{iEi+(6]2—1)}, |T(]|:q2_ls

Ty ={ieT|i#0(modg— 1}, ITy| = q(q — 1),

2T, = Ty mod{i = qi}, I’ = IT/2,
I,={ieT,|i#0 (modqg— 1)} |15l =(¢+1)(g—2),
T,=T,NT,, T3] = (¢ — 1)

2T, = Tymod{i = qi}, *T5] = |T5]/2.

Using an approach similar to that of Chang (1968), we classify the conjugacy
classes of B, P, Q and list them in Tables A.1, A.3, and A.6 (for details, see Huang,
2005a, 2.2-2.4). The symbols y;, i =0, 1, 2, in the tables are defined by

X (1) %3055 (1) X3 p0p (@) if €= —1,

X, (1) X344, (7)) ife=1.

i

3. THE CHARACTER TABLE OF B

In this section, we construct the irreducible characters of B. The ¢*> + 5¢ +
12 + 4€ conjugacy classes of B are given in Table A.1, and the classes B, (i), B, (i),
B, (i), B;(i), and B,(i, j) occur only when € = 1. Each irreducible character of B is
either induced from a linear character of a subgroup of B or lifted from a linear
character of B/O,(B). The character table of B is given by Table A.2. Apart from
the values of the character yy,(k) at the class As,(0) are distinct in the two cases
e = —1 and 1, the other values of the characters of B are identical in both cases.

We would like to point out that we are not able to describe all values of
the characters z0(x) (x € F; and € = 1), 40(x) (x € IF, and € = —1), and z0,(k, )
generically, because an inspection of small values of ¢ (¢ = 13) shows, that the
values of these characters on the unipotent conjugacy classes As;, As,(i), As;(7), Asy,
and Ass of B depend on x or / and we do not have a generic description of these
classes.

Fix a nontrivial linear character ¢ :IF, — €*, so (see Isaacs, 1976,
Problem (2.1))

> ¢(z)=0 and > ¢(z)=—1.

zeF, zeF;

For k, I € Ry, let zy,(k, [) be the linear character of B defined by

Ry iy o =1 = )% (1) X (1) X0 (13) X201 (1) X304 (£5) X302 (1) +> T7F.
For k € R, define a linear character of the subgroup C,(X,)U by

R, (i, 0, =), ()%, (1) % 44 (13) X005 (24) X305 (£5) X340 (1) > (1))

Inducing this character to B, we obtain gy, (k). Similarly, zx;(k), k € Ry, is defined to
be the induced character of the following linear character of the subgroup C(X,)U:

R, (i i, =20)x, ()%, (1) % 445 (13) X205 (24) X304 (F5) X30425 (B6) > 7 (ty).
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Let Uy = X, 1, X0016X3046X3a426- and let gy, (k), k € Ry be the characters of B

induced by the following linear character of Cy(X,,;)X,U;:

(0,7, —0)x, (1) X (1) X205 (14) X304 (5) X310 (6) > 7 (t3).

Let zys(k), k € R;, be the character of B induced by the following linear
character of Cp(X,,.,)X,U;:

R, (i, =i, 0)x, (1) % 445 (13) X205 (24) X304 (£5) X30425 (26) > 7 d(1,).

Let gys(k), k € R,, be the character of B induced by the following linear
character of Cy(X;5,.,)X,U;:

B (=20, 4, 1), (12) X0 (83) %2015 (14) X304 (£5) X302 (26) > T (ts).

Let zy,(k), k € R,, be the character of B induced by the following linear
character of Cp(X34125) Xa X016 X045 X3042"

B, (i, =20, 1), (1) %0045 (24) %3045 (15) X34425 (1) > 7 (1)

It is no difficult to compute the values of the above characters. We
demonstrate how to determine the values of ,y,(k), k € R, on the conjugacy classes
Ag;(1) of B. The set {h(z, 1, z7")x,(w) : z € F;, w € F,} is a set of representatives for
the right coset of Cy(X;,,,)X,U; in B and the element h(z, 1, z7")x,(w) transforms

X3, (1) X241.5 (1) X34, (1) into
X (127X (127 W)y (W12 A+ 27 (27 (1w’ = 3w+ 1) 30, (20727

by conjugation.

For 0 < i < 3, let ), be the subset of IF; consisting of all elements ¢ such that
the number of distinct roots of X3t +3X —1 in IF, is i. Then by Huang (2005a,
Lemma 2.5.1),

q;E if 7 € Q,

~2

17°F€  jtieq,
[

1 if 1 € Q,,

_6—

1 . € ifreq,

It follows that

—q for t € Q,,
for t € Q,,
for t € Q,,
2q for t € O,

sl (As () = 30 d(=z7'(w’ + 3w — 1)) = ¢d(r) =

welF,, 20
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6 AN AND HUANG
where 6(t) =i—1 for 1€ Q;. Now (zy;(k), py;(k))p =1 for ke Ry, 2<j<7,

so py,(k) are irreducible characters of B.
Let € = —1 and x € IF,. Define a linear character of X,U, by

X3, (1) % 45 (53) X245 (E4) X345 (5) X3042 (1) > D1y + X153 + 15).

Inducing this character to B, we obtain 40(x) (x € IF,). Since

OIENS Be<x>>3 —_y

xelF, xelF,

it follows that ,0(x) are ¢ distinct irreducible characters of B.
Similarly, let € = 1 and x € IF;. Define a linear character of X, U, by

X3 (1) % 445 (13) X205 (14) X305 (15) X30405 (1) > P () + Xty + 15).

Inducing this character to B, we obtain z0(x) (x € IFy). Since

< Y 500, Y Be<x>>3 g,

* *
xequ xe[Fq

it follows that ,0(x) are ¢ — 1 distinct irreducible characters of B.
Define a linear character of U by

X (1) (1) X1 (13) X415 (14) X301 (85) X304 (6) > D(1) + 1),
Inducing this character to B, we obtain z0,.

Next, suppose € = 1 and let z0,(k, [) be the character of B induced from the
following linear character of the subgroup (h(w, w, w))X,U,

Beo (i B 0)2(82) X4 (13) %2005 (14) X301 (15) X302 (1) > ¥ (127" + 15),
where k, [ =0, 1, 2. Let gi(k) = Y1 30,(k, [). Then
(W (k), ppr(k))p =3
and z0,(k, [) are nine distinct irreducible characters of B.
Let x € IF;, k € {0, 1} and 6 = £1. Define a linear character of the subgroup
L = (h(-=1,-1,1))X,U, of order 2¢° by
€ (ky x) 1 B3, 0, 1), (1) %15 (13) X000 (14) X304 (15) X300 (1) > 0* Pty + 1),

Then we get four irreducible characters of B from the induction

s03(k) = 7€ (k, =1)  and  ;0,(k) = € (k, —).



O 02N W B W —

AR DA, EA,,LA,PE DB D WOLLWLWLWLWULOLWLWLWLWWWENDNDINDNINDDNNDNDND === = = = =
O I AN NP, OOVWHOIANNPRERLWVNDN,LOOVOITANNPRERWNDR,OOVOINWN PR WNDR—~O

CHARACTER TABLES OF PARABOLIC SUBGROUPS OF G, (q) 7
Define a linear character of the subgroup L = (h(1, —1, —1))X, U, of order 2¢° by

€ (k, x) : h(1, 0, 6)x, (12) X4y 5 (13) X204 (£4) X315 (£5) X342 (1) > S p(xty + 15),

where 0 =+1, k=0o0r1,and x € IFZ Then we get four irreducible characters of B
from the induction

50s(k) =Pe,(k, —1) and  z04(k) = P&, (k, —7).
If gy (k) = p0s(k) + 305(k), then

<Blp(k)’ Blp(k)>B =2

for k =0, 1, and ,0,(k) (i = 5, 6) are distinct irreducible characters of B.
Finally, consider the subgroup L = (h(—1, 1, —1)) X, X5, X345 X3,42, Of order
24*. Define a linear character of L by

€3(k, x) 1 h(S, 1, 0)x, (1)) X001 (£4) %3015 (15) X304 (1) > 8 p(xty + 1),

where 0 = +1,k=0or1,and x € IF;. Then we get four irreducible characters of B
from the induction

50,(k) = Jes(k, —1) and  04(k) = Jes(k, —).
Thus we get all g> + 5g + 12 + 4e irreducible characters of B.

4. THE CHARACTER TABLE OF P

In this section, we construct the character table of P. The ¢*>+ 3g + 10
conjugacy classes of P are given in Table A.3, and the class B, (i) occurs only when
€ = —1, and B,, B;, and B,(i) occur only when € = 1, while B, and B, exist in both
cases. The character table of P is given in Table A.4 for the case € = —1. In case of
€ = 1, only the values of the characters at the classes B, B;, B,, B;, and B,(i) are
given in Table A.5. The values of the characters at the classes A,;, Ay, and As are
obtained from Table A.4 by setting € = 1 and the values of the characters at the
other classes are omitted, since they are identical with those in case € = —1.

Let Up = X, X1, X005 X301 X3012p and Lp = (HX,, @,). Then P =Upx L,
and L, = GL,(q). First, we lift the irreducible characters of L, to P and get four
families of the irreducible characters of P

pr1(k), keRy,  ppa(k, D), (k1) €’Ry,  pyps(k), k€Ry,
and  py,(k), ke’T,
(for details, see Huang, 2005a, 3.3.1). Next, we induce certain irreducible characters
of B to P and get more irreducible characters of P. By Table A.l1, we know the

fusions of conjugacy classes of B in P, so we can compute the values of a induced
character. The characters

pis(k) = §X3(k)7 plo(k) = §X4(k)7 pre(D) = 214(1)
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8 AN AND HUANG
are irreducible, where k € R, and / € 2R,. If k=0 or 1, then
POy =30, and  p0,(k) = ;0,(k)

are irreducible.

The remaining %(q — 1) + 12 irreducible characters of P are constructed as
follows. Let L = (H, X1, X4 (341> Xigaran)» H(®,) = {h(z, 297", 279 |z € I},

U, = {xa(t)’ X304 (1) X340 () | 1, 1 € ]FZZ’ u+ul = tqﬂ}’

M = (H(w,)Uy, W344) and K = (HX,X;3,,5, ®,). Then L =SL;(q), M = SUs(q)
and the Borel subgroups B, = HX, X3, ,X34.25» By = H(w,)U,. The character tables

of K, By, and B, are given by Tables A.10, A.13, and A.15, respectively.
Suppose € = —1 and let

1 1 1

¢, = —230,(0) + E(CI =2=00(p00 = p0y) + E(CI —4+0)p0;, — E(CI +0)p01,,
1 1 1

¢y = —230;(1) + E(CI =2+ 0)(p0y — p0y) + 5(61 —4—0)p0,, — E(CI =00y,

V= %(q B 2){203(0) +305(1) + 3 30(x) + (0,(0) + PQZ(I))}.

xelF,

Then the following %(q — 1) + 12 characters of P are irreducible:

pl; = ZMX2(1) - (297(1) - 298(1)) - 211;97(0) - 2%6(1) + 291,
pls = §X7(0) — pbs,

! 1 0 if{=1,
ot =5 (5000 = s+ 5o (50 - 1) ), kz{ ifg

1 if { =—1,
1
P01 = §X7<§(CI - 1)) — b1

PQIO = 294(_1) - 263(_1) + 291 - P97 + PQIZ’

1 if{=1,
ply = 50,(k) — 505(k) + p0y, k= {0 =1,
prs(k) = ZMXZ(k) — 317(0) = (g — 3)30,(0)

¢, if kis odd,
—(g—3)80,(1) -2 [ k e?s,,
(g —3)p0,(1) I;} prr(D) + {¢2 if k is even, €79

pls=75,001,0) = > pxs(l) — (g — 1) p0, — ¥,

leRy
p03(k) = £05(k) — p0,, k=0,1,
pOs =75,000,1) = > p76(D) — ¥,

leRy
pls(k) =FM9(1,k)_ > pte(D) =, k=1,2.

leRy
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Suppose € = 1 and let

b= 5(g+2) 5 500 + (G0,00) +50(1) = (g~ D00) + p0(1).

xelFy
Then the following 1(¢g — 1) + 12 characters of P are irreducible.

20, =20, — (50,(0) + 50,(1)) — <§x7(0) + Em(%(q - 1)))
+ Z pr(D) =2 Z pr7(D),

1e?R, 1R,
120 (mod 3) =0 (mod 3)
pls = 517(0) — pb7,
1 1 0 if{=1,
POl = §<§07(5) - 298(*9) +§X7<§(q - 1))), s = {1 0= 1,
1
pO1n = §X7<§(‘Z - 1)) S UIE
p010 = £0,(=0) — £05(0) + 2517(0) + 3,0, + 2,0,,
+ > e +4 Y e,
le?R, 1€?R,
120 (mod 3) =0 (mod 3)
1 ifl{=1,
ply = 507(5) — 505(s) + p0y, s = {0 Y

p1s(k) = 16(k) — (g = 20, + (29 — 5),0; + (g — 3) 05

1 1 1
+ E(CI = D) (ply — p0y) + 5(3‘1 —TNp0y + 5(‘1 —35)p0),

—4q Z pr7(D) +2(q — 3) Z pr7(0), ke 251’
1e?R, le?R,
[ £ (mod 3) [=0 (mod 3)
pls = 5,0(1,0) = (g = 1)p0, + 3 2p26() — prs(D)) — ¥,
leR
pO3(k) = 505(k) — p0s, k=0,1,
pls = 5,000, 1) + > p7e(D) — ¥,
leR
p05(K) = 5 0L ) + 3 p6(D) — v, k=1,2.

leR,

This completes the construction of irreducible characters of P.

5. THE CHARACTER TABLE OF Q

In this section, we construct the character table of Q using the an approach
similar to that of P. The ¢* + 4q + 10 + 4€ conjugacy classes of Q are given in
Table A.6, and the classes B,(i), B,(i), B,(i), B;(i, j) occur only when € = 1. The
character table of Q is given in Table A.7. Apart from the values of the character
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oX7(k) at the class A (0) are distinct in the two cases, the other values of the
characters of Q are independent of e.

Let L, = (HX,, w,) and Uy, = X, X,,, X5, X3, X34120» 50 that Q = U, x L,
and L, = GL,(g). Lift the irreducible characters of L, to Q and get four families
of the irreducible characters of Q

ox1(k), ke€Ry, ok, D), (k1) e ’R,, ox3(k), k€Ry,
and oy, (k), ke’T.

Induce certain irreducible characters of B to Q and get more irreducible characters
of Q. The characters

QXs(k) = ng(k)’ QXG(Z) = gls(l)’ QX7(k) = ng(k), Q91 = gel

are irreducible, where k € Ry and [ € ’R,. If k,1 € {0, 1,2}, x € IF;, and € = 1, then
the characters

ook, 1) = 30,(k, 1) and  ,05(x) = 0(x)
are distinct and irreducible. If € = —1 and x € IF, then each

00s(x) = 50(x)

is irreducible.
Let ,05(k) = 805(k) and ,04(k) = 204(k). Then the values of ,y/(k) = ,05(k) +
o0s(k) can be determined and

(U (k) oY (K)o =2

for k = 0, 1. This shows that ,,0,(k) (i = 5, 6) are distinct irreducible characters of Q.
To obtain the remaining irreducible characters of Q, we lift irreducible
characters of (HX,X,,,,. w,) (see Table A.11) to the subgroup

C = (HX, X501 X3005X30126> Op)-
The remaining irreducible characters of Q are given as follows.

oxs(k) = Q94(0) + g04(1) - g}{e(k)» ke 251’
Q08 = 294(_0 - Z QXS(k)’

ke2s;
007 (k) = 505(1) = 50,(1) + 405,
Q09 = 291 - P67’

Q912 = 293(—4') - Z QXS(k) - Q97’

ke?s,
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000 = 5915(0) — o0,

Q911 = g}fs(

1

2

(G-1)-

Qelz.

This completes the construction of irreducible characters of Q.

APPENDIX A

Table A.1 The conjugacy classes of B, € = £1. (In this table 1 € IF, is a fixed nonsquare and p € IF,
is a fixed noncube and y; is defined in Section 2)

Number  Order of Class Class
Notation Class representative Parameter  of classes centralizer in P in Q
Ay h(1, 1, 1) 1 qﬁ(‘] - 1)2 Ay Ay
A X34425(1) 1 ‘16(‘1 -1 A A
Ay X3445(1) 1 Pg—1) Ay A
Ay X445 (1) 1 ‘14(4 1) A Ay
Ay Yo (1) 1 g*g—1) A Az
Ay Xapp (D) X3045(=1) 1 24* Ay Ay
Ay Xaip (A X3045(=1) 1 24* Ap Az
Asy x,(1) ) 1 ata=1 A Ay
Asy (@) X (123445 (1) 0<i<l+e 2+e€ Q+eq* Ay (i=0) Ay (D)
As (i #0)
As3 (1) X3 (1) X246 (1) %3445 (1) telF* g—1 q* Ay (t=-4) As(n)
Ay (1€ Qs)
Ap (1€ Q)
As (1 € Q)
Asy X (1) 2x2445 (1) 1 24* Ay Agi
Ass X, (1) X2045(4) 1 2‘14 Ap Ag
Ag x,(1) 1 ?lg—1) Agy Az
Agy X, (1)X30425(1) 1 2‘13 Ag Ay
Ags Xo(1)X30425(2) 1 2¢° Ag3 Az
Aq X (1)x,(1) 1 qz Ay Aq
By (i) hy, (i, i, i) l<i<l+e l+e @(g—1)* B, By (i)
B, (i) Ry, (i, 0, ) X3440,(1) l<i<l+e 1l+4e€ ?@—-1) B B, (i)
B, (i) by, (i, 0, )x3445 (1) l<i<l+e l+e ¢?q—1) By(i=1) B, (i)
By (i=2)
Bs (i) (i, i, i)x,(1) l<i<l+e l+e @lg—-1) By(i=1) B, (i)
B, (i=2)
By(i,))  h,(i.i i)y, l<i<l+4+e 3(1+e 34 By (0)(j=0) Bs(i.))
0<j<l+e B,(1)(i=))
By(2) (i #))
By, h(1, -1, -1) 1 qz(‘]—l)z By, By,
By, h(1, =1, =D)x3,4,(1) 1 q*(q - By By,
By, h(1, =1, =1)x, (1) 1 g1 By, By,
By, h(1, =1, =D)x, 4 (D x3,55(1) 1 2(12 By, By,
Bys h(1, =1, =D)x, 1 (D)x3,45(2) 1 24 Bys Bys
By h(=1,-1,1) 1 ’12((1 - 1)2 By B
By, h(—1, =1, Dx, (1) 1 qz(‘] —-1) Bp By,
By h(=1, =1, Dxpq4(1) 1 qz(q -1 Bj By
By, h(—=1, =1, Dx, (1) x5445(1) 1 2¢% By By,
(continued)
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Table A.1 (Continued)
Number Order of Class  Class
Notation Class representative Parameter of classes centralizer in P in Q
Bys h(=1, =1, Dxy (1) x2415(4) 1 24 Bys Bys
By h(=1,1,-1) 1 ¢(g—1) By By
B3, h(=1, 1, =1)x3,42, (1) 1 *(g—1) By By,
B33 h(=1,1, =1)x,(1) 1 (g—1) By B3
By, h(=1, 1, =1)x, (1)X34425(1) 1 24 By, By
B35 h(=1, 1, =1)x, (1)x3042 (4) 1 24 Bys Bys
Cy (i) h, (i, =2, i) i €R] g—4-—c¢€ q(g—1)* Ci(9) Gy, (i)
Cy2(9) h','(i’ =2i, 1)x3,195(1) i€R} g—4—¢€ q(g—1) Cix(9) Cy2(9)
Cy (i) h,(=2i, i, ) i €R] g—4-—c¢€ g(g—1)* Cy () Gy, (i)
Cy (i) h','(_zi’ i, 1) X3445(1) ieRy g—4-—c¢€ q(g—1) Cx (i) C2(9)
Cy (i) h, (i, =i, 0) i €R q-3 q(g—1)* Cs1(i) Cy ()
Cs(i) h','(i’ —i, 0)x5,15(1) i €R, q-3 q(g—1) Cy (i) Cy (i)
Cyy () (0, i, —i) i €R, q-3 g(g—1) Cs1(9) G5 (i)
Cy (i) h~,~(0, iy —=i)%445(1) i€R q-3 q(g—1) Cx, (i) Cs, (i)
Cs, (i) h',-(i’ i, —2i) i € Ry g—4-—¢€ q(q — 1)2 Co(=i) Cy(D)
Cs, (i) h;-(i, i, =2i)x,(1) ieR} g—4-—¢€ q(g—1) Cu(=i)  Cyu(i)
Cei (i) h',-(i’ 0, —i) i€R q-3 q(q — 1) Cy () Gy (i)
Cer (i) h;-(i, 0, —i)x,(1) i€R, q-3 q(qg—1) Cp (i) Cy, (i)
E(i. j) by (i jo =i =) (i.)eRs ¢ —=8q+17+2 (¢—17  CGj) CG))
Table A.2 The character table of B, € = —1 [respectively € = 1]. (In this table, the parameter
{ € {1, —1} depends on the residue class of ¢ modulo 4 and is defined in Section 2)
Character sr(k, 1) s12(k) 513(k) s1a(k) ss5(k) s16(k)
Number of k,l e R, k € R, k eR, k € R, k eR, k € R,
characters (g—1)? g—1 qg—1 g—1 g—1 qg—1
Ay 1 q—1 q—1 q(qg—1) q(g—1) q(g —1)
Ay 1 g—1 g—1 a(g—1) q(g—1) q(g—1)
A, 1 g—1 g—1 q(g—1) q(g—1) —q
Ay 1 g—1 g—1 a(g—1) —q :
Ay 1 q—1 q—1 —q : :
Ay 1 q—1 q—1 —-q q(-3¢€5)
—q(-3€N)
Ag 1 q—1 q—1 —-q —q (-3¢€59)
g (-3€N)
As 1 qg-—1 -1 .
Asy (i) 1 g—1 -1 : aren
As3(1) 1 q—1 -1 : q(-1€S) q0(t)
—q (-t €N)
Asy 1 qg—1 -1 : lq 2q (-3€9)
-(=3eN)
Ass 1 q—1 -1 —{q “(=3€59)
2qg (-3 €N)
Ag 1 -1 q-1 .
Agy 1 -1 qg-—1
Ags 1 -1 qg-1
Ay 1 -1 -1
(continued)
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Table A.2 (Continued)
Character sr1(k, D) 512 (k) s13(k) a4 (k) 75(k) 76(k)
Number of k,l€R, k eR, k e R, k € R, k e R, k eR,
characters (g —1)? q—1 qg—1 g—1 qg—1 q—1
By &+ (¢ - D (¢ - D
Bi(i) D (¢ - (¢ — D
Bz(i) (bi(kﬂ) (q _ 1)&)ik _(bik
33 (l) Coi(k_H) 7(70”‘ (q _ 1)&)1'1(
B4(i, ]) Cai(kJrl) —Cbik ) _(bik
By, (=1 (g— D=1} —(=D*
By; (=1) —(=D* (g - D(=DF
By (=1 —(-1* —(-1*
Bys (=1 : —(=1* —(=1*
By (=1 (g—=D(=D* - (g=D(=DF
By (=D —(=D* (g—D(=DF
By (=D (g—=D(=DF —(-1*
By, (=D —(=D* —(=D*
Bys (=D —(=D* —(-1t
By (=DF (g = D(=DF : :
By, (=DF (g—D(=1F
By, (=DF —(=D*
By (=DF —(-1*
Bss (=1 —(=D*
Gy (@) =20 :
Cp(i) k=20
Cu (i) =20 (g —D7*
sz(i) 5,[(1—21«) _?ik
Cs1(9) =D (g — Dj* :
Cx (i) Fik=h —jik
Cy (9) “7’” (¢ - 1)“7’(
Cyp (i) 7! : —jk
Cs1(9) “I’i(kH) (g— 1)5”*
C52 (l) 5,i(k+1) . _i'[k
Ce1 (i) j* (g —1Dj*
Cer (i) i i
E(l, ]) ;)')ik#»jl
Character 17 (k) [er]l—‘q* BO(X)] erqu 50(x) 501 [21220 50> (k, l)]
Number of k€ R,
characters qg-—1 qg—1 q 1 9
A lg—1) qlg—-1)° g—1"  (¢g—1)7 q(g —1)?
A - qlqg — 1) -0 (¢-1)7 qlg—1)
A, . —q(g —1)? -¢(g=1)  (¢g—17 —qlg—1)
A; : : (q—1)? ‘
Ay : (¢ - 1)2 :
Ag —q(g—1) (-3 €59) (=17 qlg—1) (=3 €5)
g(g—1) (-3€N) —q(g—1) (-3€N)
Ay qlg—1) (=3 €5) (=17 —q(g—1) (-3€9)
—q(g—1) (-3€N) gig—1) (-3€N)
Asy —q(qg—1) —qq—=1)  —(g—1) :
Asy (i) 3q (i=0) q —(g—1) —qu;
(i #0)
Ass(1) q(6(1) + 1) q —(g—1) —qd(t)
(continued)
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Table A.2 (Continued)

Character
Number of
characters

p/7(k)
k € R,

g-1 g-1 q

[Xcr, 50(0)] Ler, 50(x)

[0 502(k. D]

9

Asy

ASS

Cn(d)
Cia(d)
Ca ()
()
G ()
Cx ()
Ca (D)
Ca(d)
CS] (l)
CSZ (l)
CGI (l)
C62 (l)
E(i, )

—q(qg—3) (=3€S) —q(g-1)
—q(g—1) (-3 eN)
—q(g—1) (-3€59)
—q(g—3) (-3eN)

—q(g—1)

;] (=3€59)
—q (=3 €N)
—q (-3€9)
q (=3 €eN)

q(q — 1"
7q(:l~)'k

(g —D(=DF
—(- 1}

(g —D(=DF
—(- 1}
(-1

(g = Dj*
_?ik

—2q (-3 €5S)
(3eN)
- (=3€9)
—2q (-3€N)

(¢ —D’o"
(q _ I)Z@ik
—(¢ - DHa*
—(g - Ha*

d)lk
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Table A.2 (Continued)
Character 503 (k) 504 (k) 505 (k) + 504 (k) 505 (k) 05 (k)
Number of k=0,1 k=0,1 k=0,1 k=0,1 k=0,1
characters 2 2 4 2 2
Ay 39(qg —1)? 5q(qg—1)? q(qg —1) 3 (q—1" 34 (q—1)
Ay 3a(q —1)? Sag —1)? qlqg—1) —34*(q—1) —34*q-1)
A, 39(g —1)? 5q(qg—1)? —qlg—1)
Ay —3q(g—1) —1q(g—1)
Ay . . .
Ap —q (-3€Y)
q (-3€N)
Ay q(=3€9)
—q (-3 €N)
Asy 3a(qg—1) —349(g—1) q(q —1)
Asy (i) 39(¢—1) —3q(g—1) —(2+eq (i=0)
(i #0)
As3(1) —q (—t€S) < (—tes) —q(o() +1)
“(-tenN) g (-teN)
Asy -1+ 0q 11 -0q qlg—3) (-3€59)
g(g—1) (=3 €N)
Ass -31-0q 11+ 0q glg—1) (-3€59)
q(g—3) (-3 €N)
Ag : 3q(g—1) —1q(g—1)
Ag —%(1 +0q %(1 -0aq
Ags —% 1-0q %(1 +0q
A, - -
By(i)
B, (i)
B, (i)
Bs(i)
B4(i, j) :
By, (—l)k(q - 1)2
By, —(—l)k(fl -1
By, *(*1)’{(‘1* 1)
By (=1F
Bys : : (=1F
By, 3@ =D (=DF  (g—1*(=DF
By —Hag—-D(=DF  —3(g—-D(-DF
By —3g—=D(=DF  —3(g—D(=DF
By La+DEDE —g= D=1
By ~3g- DD b+ DD
(continued)
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Table A.2 (Continued)

Character 503(k) 504 (k) g0s(k) + g0s(k)
Number of k=0,1 k=0,1 k=0,1
characters 2 2 4

807(k)
k=0,1
2

80s(k)
k=0,1
2

Y- 11
~1(g = D(=D*
~g=DDF
Lq+ D!

~1(g = D(=D*

Lg— 11
~1(g = D(=DF
~g=DDF
~1(g-D(D*
Lg+ D(-D*

Table A.3 The conjugacy classes of P, € = —1 [respectively € = 1]. (In this table 1 € IF, is a fixed
nonsquare, p € IF, is a fixed noncube, furthermore, v is a fixed element of F, such that the
polynomial x* — 3x — v is irreducible over IF,)

Number Order of
Notation Class representative Parameter of classes centralizer
Ao h(1,1,1) 1 ¢*(g=1(g* = 1)
Ay X34425(1) 1 q°(¢* - 1)
A, X315 (1) 1 -1
A, *2q15(1) 1 q*(g—1)
Ay Xapp(1)X3015(=1) 1 (4+26)q"
Ay Xapp(A)X3015(=1) 1 (4-26)q"
As xp (1304 (1) Le=1) 3q*
As X (D)X 15 (=D X3 15(0) L(e=-1) 3q*
Agl x, (1) 1 7(g—1)
Agy Xo(1)x34425(1) 1 2¢°
Ag Xq(1)X30125(4) 1 24°
Ay xq (D), (1) 1 7

(continued)
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Table A.3 (Continued)
Number Order of
Notation Class representative Parameter of classes centralizer
By h(o, o, ) 1 @g—1(g—e
B, h(®, o, 0)x34425(1) 1 (g —€)
[B] h(w, 0, ®)x3,,,(1) 1 (-1
[B] h(w, o, @)x,(1) 1 (g—1)
By (i) [B4()]  h(w, w, w)y, 0<i<2 3 3¢
By, (1, -1, -1) 1 q*(qg—1)
By, h(1, =1, =1D)x3, (1) 1 q*(qg—1)
B3 h(l, =1, =D)x,p(1) 1 q*(qg—1)
By, h(1, =1, =Dxg (1) X344, (1) 1 24
Bys AL, =1, =1y, (1)%344.5(4) 1 24
By h(=1,1,-1) 1 a*(g—1(g" = 1)
By, h(=1, 1, =1)x3,1(1) 1 a*(q* = 1)
By h(=1,1, =1)x,(1) 1 (-1
By, h(=1, 1, =D)x, (1) x3,425(1) 1 24
Bys h(=1. 1, =D)x, (1) x3,125(4) 1 2q
Ci (i) hy (i, =2i, i) i€’R} (g—4-¢)2 a(q —1)?
Ciy(i) B (i, =20, 1)x34425(1) i€’R} (g—4—¢€)/2 q(qg—1)
Cyy (i) h,(=2i, 1, i) i€R} g—4—¢ q(g —1)?
Cy (i) o (=2i, 0, i)x3445 (1) i€ Ry g—4—¢€ q(qg—1)
Csi () h, (i, =i, 0) i€R, q—3 alqg—1)
C, (i) hy(is =i, 0)x445(1) i €R, q-3 q(g—1)
Cy (i) R (i, 0, i) i€R q-3 q(g—D(¢* = 1)
o1 0) Ry (i, 0, —i)x, (1) ieR q-3 q(g—1)
C(@, j) h, (i, j, =i = j) (i,))€*Rs  (¢* =8¢+ 17+2¢)/2 (q—1)
Dy, (i) hy, (i, —2i, i) ie?S; (g—2+¢)2 a(¢® — 1)
Dy, (i) Ty (i =21, 1) 3445 (1) ie’sy (g—2+¢€)/2 q(g+1)
E(i) hy(i, (g — 1)i, —qi) i€’T, (a—17°72 g -1
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(panuiuod)
(1+b)t (1+b)t— (1 |§M| (a Léw (OF:
b— b— b— b CINSml CINSW (1-Pi- (1—P)1 'g
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Table A.6 The conjugacy classes of Q, € = +1. (In this table 4 € IF, is a fixed nonsquare, p € IF, is a
fixed noncube and y; is defined in Section 2)

Number Order of

Notation Class representative Parameter of classes centralizer
Ay h(1,1,1) 1 *(g—1)(g* = 1)
A X3q425(1) 1 q°(g—1)
Ay Y2445 (1) 1 ‘14(42 —=1)
Az Yo (1) 1 ¢*g—1)
Az Xapp (D) X3045(=1) 1 24
Az Xapp (D) X3445(—1) 1 24
Ay x,(1) 1 614(4 =1
Agp(i) xp (1) X345 (1) 0<i<l4+e 2+e 2+ 94
As(1) X (1) X045 (1) X3015(1) teIFy qg-—1 q*
Ag X (1) X045 (1) 1 24
Agy X (1) X2045(2) 1 244
A; x, (D, (1) 1 7
By (i) he,(i, i, i) I<i<l+e 1l+e Plg—D(g*=1)
B, (i) h, (i, 1, 1)x34125 (1) l<i<l+e 1l+e ?lg—1)
B, (i) he, (i, i, 1) x,(1) I<i<l+e l+e P(g-1)
By (i, j) hy (i i, i)y, l<i<l4+e 3(+e 3¢%

0<j<l+e
By h(1, =1, =1) 1 q*(qg—1)
By, h(1, =1, =1)x3,4,(1) 1 *(g—1)
Bys h(1, =1, =Dxp(1) 1 Pa—1)
By h(L =1, =1)% (D3 (1) 1 2
Bys R(1, =1, = Dxg (D3 (2) 1 2¢*
By, h(-1,-1,1) 1 *(g—D(¢* = 1)
By, h(=1. =1, 1), (1) 1 A UR))
By h(=1, =1, D)xy4,(1) 1 (¢ = 1)
By, h(=1, =1, D)x, (1)x344,(1) 1 24
Bys h(=1, =1, Dx, (1) X344, (4) 1 24
Cy, () h,(i, =2i, i) iR} qg—4—c¢€ q(q —1)?
Ca (i) B (i, =2, 1) X34425(1) i€Ry g—4—¢€ q(qg—1)
C (i) h, (i, =i, 0) i€’Ry (¢—3)/2 q(g —1)?
Cp(i) b (i, =i, 0)x504, (1) i€’R, (g—3)/2 q(qg—1)
Cy,(9) hy(O, i, —i) i €R q—3 q(q — 1)2
Cy (i) h, (0, i, —i)x, (1) i € R, q—3 q(g—1)
Cy () h, (i, i, —2i) iR g—4—¢ qlg =D - 1)
Cpp (i) b (i, i, =2i)x,(1) i€ R} g—4—¢ q(qg—1)
C(@, j) h, @i, j, =i —j) (i, J) € *Rs (@ =8q+174+2¢)/2 (q—1)
Dy, (i) hy (i, =i, 0) ie’s, (g—1)/2 q(g = 1)
Dy, (i) hy (i, =i, 0)x045(1) ie?s, (g—1)/2 q(g+1)
E(i) ho(i. gi, —(q + 1)i) i€l (q— 172 71
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Table A.8 The conjugacy classes of (HX,X3,,2,, ®,). (In this table 1 € IF, is a fixed nonsquare)

Notation Class representative Parameter Number of classes Order of centralizer
Ay h(1,1,1) 1 (g =" = 1)
Ay X3a425(1) 1 (¢ = 1)

Ay x,(1) 1 7*(qg—1)

Ay Xy (1)X34425(1) 1 24

Ans Xy (1) X30425(4) 1 24

By o, o, ©) 1 q(g—D(g—¢)
B h(w, @, ©)X34125(1) 1 q(q —€)

By h(=1,1,-1) 1 7 (g=1(g" = 1)
By, h(=1, 1, =Dx34425(1) 1 7(q* = 1)

By h(=1, 1, =1)x,(1) 1 7*(g—1)

By, h(=1, 1, =D)x,(1)x34425(1) 1 2q°

Bys h(=1,1, =D)x, (1) X344, (4) 1 24

B, h(l,—1,-1) 1 (g—1)?

Cn(d) hy (i, =2i, 1) i€’Ry (g—4—-¢)2 (g —1)?

Cia (D) he (i, =21, D) X344 (1) i€’R] (g—4-¢)/2 q(g—1)

Cyy (i) h(i, 0, —i) i€R q-3 a(g—D(¢* = 1)
Co (i) h, (i, 0, =i)x,(1) i€R, q-3 q(g—1)

C3(i) hy(=2i, i, i) i€R; g—4—¢ (g—1)?

Cy(i) h,(i, —i,0) i€R, q-3 (g—1)?

C(lv.]) h*,'(i’ > _i_.j) (i7 .]) € ZRS (q2 _8q+ 17+2€)/2 (q_ 1)2

Dy, (i) hy (i —2i, i) ie’st (g—2+¢)2 q(g* = 1)

Dy, (i) by (i, =21, D)x34425(1) ie’St (g—2+e€)/2 q(g+1)

E(D) ho(i, (g — )i, —qi) i €Ty (g—1?/2 ¢ -1

Table A.9 The conjugacy classes of (HX,X,,,;, ®;).

(In this table 4 € IF, is a fixed nonsquare)

Notation Class representative Parameter Number of classes Order of centralizer
Ay h(1,1,1) 1 ¢g—1(g -1
A X244 (1) 1 (4% — 1)

Ay xp(1) 1 (g—1)

Ap xb(l)x2a+b(1) 1 2(12

Ay X (1) X3045(4) 1 24

By (i) h,,(i, i, 1) l<i<l4+e 1+4e€ q(q — 1)(q2—1)
B, (i) hy, (i, i, 1)x,(1) l<i<l+e 1+e q(g—1)

By h(-1,-1,1) 1 g— (- 1)
By h(=1, =1, Dx,(1) 1 (g—1)

By; h(=1, =1, Dxpq4(1) 1 qz(qz -1

By (=1, =1, Dx, (1) x5445(1) 1 2¢%

Bys h(=1, =1, Dx, (12445 (%) 1 2‘]2

B, a1, —1, —1) 1 (g—1)

Cy1(9) h",'(i’ —i,0) ie’R, (g—3)/2 q(g—1)?

Cpp (i) b (i, =i, 0)x50.45(1) i€’R, (g—3)/2 q(g—1)

Cyy (i) h (i, i, —2i) icR: g—4—c¢ q(g—1D(¢* = 1)
Cy, (i) h, (i, i, =2i)x, (1) i€ Ry qg—4—¢€ qg(g—1)

C;(i) R, (0, i, —i) ieR q-3 (g—1)?

Cy(i) h,(i, =2i, i) i€R} qg—4—¢ (g—1)?

C(@i, j) h, (i, j, —i — j) (i, J) € RS (> =8q+17+2)/2 (q—1)

Dy (i) hy (i, —i, 0) ie’s (g—1/2 q(¢ = 1)

Dy (i) hy, (i, =i, 0)x344, (1) ie?s (g—1)/2 q(g+1)

E(i) ho(i, gi, —(g + 1)i) i€’Ty (g—1)?/2 ¢ -1
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Table A.12 The conjugacy classes of By, = H(w,)U,, € = £1. (In this table v denotes an element of

IF,> such that v+v? =1)

Notation Class representative Parameter ~ Number of classes Order of centralizer
Ao(i) hy,(i, i, i) 0<i<l—-€ 2-—c¢ PP -1
A7) ho, (i, 1, 1) X30425(1) 0<i<l-e 2-c¢ ¢(g+1)
Ay(i, 0) by, (i, 4, 1)xp (1) X315 (1) X344 (V) O0<i<l-e 2-¢ 2 —e)
Ay (i, ) By (i i )X (1) X301 () X304 (@) O0<i<l—€ 3(l—¢) 3¢
l<j<l-—e€

B, h(=1,1,-1) 1 q(qz—l)
B, (=1, 1, =1)x3,42,(1) 1 q(g+1)
c(i) h,(i,0, —i) ieR, q-3 7 -1
D, (i) hy, (i, =2i, i) ieS; g—2+e€ (g —1)
D, (i) by (i, =21, )x34425 (1) ieSy g—2+e q(q+1)
E(i) hy(i, (g — 1)i, —qi) ieT, (=17 g -1

Table A.13 The character table of By, = H(w,)U,, € = —1 [respectively € = 1]
Character 71 (k) 12 (k) O(k, 1) [0]
Number of keT, kesS, k,1=0,1,2
Characters ¢ -1 g+1 9 1
Ag(i) ' qlq — Da'™* 1@ = Da* g -1
Al(i) otk —qd)ik §(q2 _ 1)(1)ik qz -1
Ay (i, ) ' : %(fl(“j—/ - D™ -1
B, (=DF —(g = D(=D* :
B, (=1F (=DF
C(i) j* :
Dy (i) i —(q - Di*
D2(i) ]:1ik ;’ik
E(i) 0k .

Table A.14 The conjugacy classes of B, = HX,X3,,, X342 € = 1

Notation Class representative Parameter Number of classes Order of centralizer
Ay(i) hy, (i i, 1) 0<i<l+e 2+€ (g —1)?
A7) ho (i, 0, 1) X34425 (1) 0<i<l+e 2+e 7g—1)
Ay (i) By (i i, ) X341, (1) O<i<l+e 2+e (g=1)
As(i) By, (i i, )x, (1) 0<i<l+e 2+€ Flg—1)
A(i. ) ho(is iy )x,(Dx3005 (7)) 0<ij<lde (2+€)? 2+e)
By h(=1,1,-1) 1 qlg—1)
By, h(=1, 1, =1)x3,42,(1) 1 q(qg—1)
By h(1,—1,-1) 1 alg—1)
By h(1, =1, =1)x3,4, (1) 1 q(qg—1)
By, h(=1,-1,1) 1 qlg—1)
B3, h(=1, =1, D)x,(1) 1 q(qg — 1)
() R (i, —2i, 0) iR} g—4—¢ q(g —1)?
C2(9) hr(i’ =20, 1) X34125(1) i € R} qg—4—¢€ q(g—1)
Cy () ho(=2i, i, i) icR} g—4—¢ q(g —1)?
Cy (i) o (=2i, 1, i)x3,45(1) i€ R} g—4—¢ q(qg—1)
Gy () h (i i, —2i) i€R; g—4—¢ q(g —1)?
C3, (i) h, (i, i, =2i)x,(1) i€R} qg—4—¢€ q(g—1)
C(@, Jj) b, (i, j, =i = j) (i,)) € Ry ¢ —5q+8+2e€ (-1
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Table A.15 The character table of B, = HX,X3,,,X3,,5,, € = —1 [respectively € = 1]

Character 1k, 1) %2(k) 13(k) 24 (k) 0 [0k, D)]
Number of k,l€ R, k eR, k e R, k e R, k,1=0,1,2
characters (g—1)? q—1 qg—1 qg—1 1 9
Ao() a'tHh (g —Da* (g —Da* gl —Da*  (g-17  3(g-1) "
A @D (g —Da™* (g —Da* —qi* (a—1*  (g-1a*
Ay (d) @'*h (¢ — Dot —o* : (=1  —3(g—Da*
As (i) Gitk+D) — ik (g — Da* . —(g—1) —%(q — Da'*
A4(i, J) ('bi(k-H) _&ik — &tk . 1 %(qwjfl + 1)a)ik
By (=D : (g —D(=D* :

By (G : —(=1*

By, (=D (g —D(=D*

By, (=D —(=D*

By (=D (g = D(=D*

B3, (=D —(=D)F :

Cii (D) 2 : (g —Di*

C12(i) ;/,i(k—21) . . _i,ik

Gy (D) A : (g — Di*

C22 (l) ;/,i(l—2k) . _?ik

Csi (D) je+h (¢ — D*

C32(i) ;/,i(kﬂ) _:;,ik

C(l,]) aik+jl
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