ZEROS OF ZETA FUNCTIONS
FOR EXCEPTIONAL GROUPS OF TYPE F

LIN WENG

ABSTRACT. A selection of 128 elements form Weyl groups for excep-
tional groups of type Es with 696,729,600 elements is given. As a direct
consequence, we then prove the weak Riemann Hypothesis for the so-
called Weng zeta functions of Eg. Moreover, we explain what is the
meaning of these 128 (= 27) elements in terms of the masses of semi-
stable principal Eg-lattices, following our earlier conjecture on Stability,
Parabolic Reduction, and the Masses. (This last part to be extended.)

1. Root Systems

Following structures of the associated Weyl groups, to realize the set of
simple roots for the exceptional group of types E,, (n = 6,7,8), we choose
an oriented basis of R® as follows:

a1 =(0,0,0,—-1,1,0,0,0), «a=(0,0,-1,1,0,0,0,0),
a3 =(0,-1,1,0,0,0,0,0), a4=(1,1,0,0,0,0,0,0),

)
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ar =(0,0,0,0,-1,1,0,0), as = (0,0,0,0,0,—1,1,0).
(

Accordingly, we will take the sets A,, (n = 6,7,8) of simple roots for root
systems of ®,, for types E,, to be

Ag ={1, g, a3, 4, a5, g

A7 ={a1, g, a3, 4, a5, g, 7},

Ag ={a1, g, a3, a4, a5, g, 7, g}

Clearly, the corresponding Dynkin diagrams are given as follows:
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2. Weyl Groups

2.1. Weyl Group for Ds. Let W, be the Weyl groups of the exceptional
group of type E,, n = 6,7,8. Then natural inclusions ®g C &7 C Pg of the
roos systems give rise to natural inclusions Wg < Wy < Wy of groups. If, in
addition, we set As := {aq, a2, a3, a4, a5}. Then Az can be understood as
a set of simple roots for the D5 of D-series group with the Dynkin diagram
O
| %
Ds 0O—O0—0—0
o a2 a3z ap
Denote its associated roots system by ®5 and Weyl group by W5 . We
have two chains &5 C g C &7 C Pg and W5 < Wy < W7 < Ws. Our
method to build W,, starts with W5, which is known to be the semi-product
G5 x Sign,, where &5 denotes the 5-th symmetric group acting as follows:
for any o € G5,

(3317 L2,T3,T4,T5,T6, LT, .5[?8) — (xa(l)) xa’(Q)a 130(3),.’170.(4), xa’(4)a L6y L7, SUS),

and Sign,, consists of even sign changes for the first 5 coordinates. Thus,
totally, #Ws = #65 x 20T+ = 1920.

2.2. Weyl Group for Eg. From now on, we will view all groups W,,,n =
5,6,7,8 as subgroups of Autg(R®). Thus, to obtain the group W, we only
need to find out what are the representatives of the coset Wy / Ws. For this,
we first set CI%E) ={a € ®f :a ¢ P} It consists of 16 elements. Namely,

( Chbb-bh-bob b Ch-b-bhob-bh-1 B,
N R )
IR R )
A R R S
E S Tt SRV 1t 1 ol 11
G-bh-bi-4-14d,  G-bid-h-L-1D,
Gh-b-bh-b-1d,  Gh-bi-i-b-ib

SR 1 IR R S )

which we denote by {as 1, @62, ..., @616} Accordingly, we set the reflections

associated to ag; by 06, ¢ =1,2,...,16.

Our first result, one calculated using Mathematica together with Katayama
([Kal), is the following:

Lemma 1. The representatives of W6/W5 can be chosen as
36 = { 1d, 06,1, 06,2, 06,3, 06,4, 06,5, 06,6 06,7> 06,8, 06,9: 06,105
06,11, 06,125 06,13, 06,14, 06,15, 06,16,
06,106,8, 06,106,12, 06,106,14, 06,106,15;06,106,165
06,206,15; 06,206,165 06,306,165 06,506,165 06,906,16}

As to be expected, it consists of 27 elements. Hence #Wy = 27 x 1920 =
51,840. Based on this calculation, we could calculate the zeta functions for
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(Eg, P1) where P is the maximal parabolic subgroup of E7 corresponding to
the subset Ag~\{a;}. For later use, we denote X¢ by {76,,7 =0,1,2,...26},
where 76 ; stands for the i + 1-st element in the previous display for .
The calculation, using Mathematica, is not very difficult, even the choice
at the beginning for the orders of simple roots already proves to be crucial.

2.3. Weyl Group for E7. To construct the Weyl group W+ for the excep-
tional group of type Er, we use Ws as presented in the above lemma and
yet-to-be-found representatives of Wr / Wg, which consists of 56 elements.

We first introduce ®F¢ = {a € ®F : a ¢ &}, which consists of 27
elements. Namely, 7

1 1 1 1 11 _11
( ( 1 O O 0’0’ 0’0)’ (_57_57_5’_57_5757_575)7
1 1 1111 11 1 11 111 11
( 277 25729999259 2)2)7 ( 27725257 279259 2’2)7
(_l_lll_ll_ll) (_ll_l 111 ll)
207202020 202 202/ 202 2 2202 202
~11 11 11 11 111 1 11 _ 11
( 2729 2729 2729 272)7 ( 27927929 27 27929 2?2)7
111111 11
(_§’§7§7§’§7§a_§a§)7 (O’ -1,0,0,0,1,0, )’
(0,0,-1,0,0,1,0,0), (0,0,0, 1010),
(0,0,0,0,—1,1,0,0), (0,0,0,0,0,0,—1,1),
(0,0,0,0,1,1,0,0), (0,0,0,1,0,1,0,0),
(0,0,1,0,0,1,0,0), (0,1,0,0,0,1,0,0),
(l_l_l 111 ll) (l_l_ll_ll ll)
2020 20T 202020 2020 2020 202 2020 2020
111 1 _11 _ 11 1l _ 11111 11
(27 219297 9257 259> 2)2)7 (21 2192121299277 2592
(ll_l_l_ll_ll) (ll_llll_ll)
2°2°72) 7207 2,207 2020 2027 2:2:2:207 202/
(lll_lll_ll) (llll_ll_ll)
21999257 9259299277 9299/ 99191929957 9299297 9259
\ (1,0,0,0,0,1,0,0) )
We denote them, with above displayed order, by {a71,a7.2,...,a727}, and
denote the reflection associated to a7 ; by o7, j =1,2,...,27.

Proposition 2. A group of representatives for W7/W6 can be chosen as

Y7 ={1Id,071, 072, 073, 07,4, 07,5, 07,6, 07,7, 07,8, 07,9, 07,10,

07,11, 07,12, 07,13, 07,14, 07,15, 07,165 07,17, 07,18, 07,19, 07,20,

07,21, 07,22, 07,23, 07,24, 07,25, 07,26, 07,27,

07,107,14, 07,107,19, 07,107,20, 07,107,21, 07,107,22,

07,107,23, 0710724, 0710725, 07,107,26, 07,107,227,

07,207,222, 0720724, 0720725, 0720726, 07,207,227,

07,307,225, 07,307,26, 07,307,227,

07,407,226, 0740727, 0750727, 0760726, 07,607,227,

07,707,227, 0780727, 0790727, 07,1407,27, 07,10’7,1407,27}

With #W7 = 2,903, 040, the calculation using Mathematica is still man-

ageable: It completed in one night and we even can store W7 as a single set in
our Power MacBook. Here, as above, the special orders for simple roots plays

a very crucial role. For later use, we denote ¥7 by {r7;,j = 0,1,2,...55},
where 77 ; denotes the j 4 1-st elements in the previous display for ¥7.
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2.4. Weyl Group for Fg. Construction of Wy, consisting of 696,729, 600
elements, proves to be extremely challenging. Even in terms of representa-
tives of Wy / W+, there are 240 elements to be found. With our program in
Mathematica, it took a couple of weeks to find the answer.

As the first step, we calculate <I>g{7 ={ac <I>g o g @;r} It consists of
57 elements. Namely,

(-1,0,0,0,0,0,0,1), (-1,0,0,0,0,0,1,0),
(_l_l_l_l_l_lll) (_l_l_l_lllll)
202 2y 2 2y 20292 ) 2) 72 2y 20212:202)
(_l_l_ll_llll) (_l_l_lll_lll)
207272027 202:202) 2° 72 202207 20202
(_l_ll_l_llll) (_l_ll_ll_lll)
20 T 2y2) 2y 202:202) 20 2)20 2y20 2:202)
(_l_lll_l_lll) (_l_lllllll)
207 2:20)20 20 2:202) 207 212:272:2)202)
(fllflflfllll) (fllfl,ll,lll)
202072 2y 202:2:2) 2020 2T 22 20202
S VRSO SR S U O 11 111111
( 2020 292y 20 20202/ ( 2020 21212129292/
(_lll_l_l_lll) (_lll_lllll
20212207 2 2:2:2) 20212° 7 2:2:2)202)
(_llll_llll) (_lllll_lll)
202:2)20 7 2)202:2) 212:2:2)20 20202
(0,-1,0,0,0,0,0,1), (0,—1,0,0,0,0,1,0),
(0,0,-1,0,0,0,0,1), (0,0,-1,0,0,0,1,0),
(0,0,0,-1,0,0,0,1), (0,0,0,-1,0,0,1,0),
(0,0,0,0,—1,0,0,1), (0,0,0,0,—1,0,1,0),
(0,0,0,0,0,—1,0,1), (0,0,0,0,0,-1,1,0),

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

0,0,1,0,0,0,1,0), 0,1,0,0,0,0,0,1

)
1 1 1 1 1111
071707070707170)> (5)_57_57_57_5757575)7
(l_l_l_ll_lll) (l_l_ll_l_lll)
2° T2y T2 T2 T 2202 2T 20T 202 T 20T 2y 9 )
(lflfllllll) (lfllflflflll)
207207 212:20202:2) 207202 20T 20T 20209
(l_ll_lllll) (l_lll_llll)
272,27 2:2:2:2:2)s 2°7 2227 2:2:2:2)s
(l_llll_lll) (ll_l_l_l_lll)
20720220297 20202/ 202072 20T 20T 20209
(ll_l_lllll) (ll_ll_llll
202°72)72:2:2°2:2)s 2°2: 72207220202/
(ll_lll_lll) (lll_l_llll
20207220297 20212/ 202127207 2:2:2:2)s
(lll_ll_lll) (llll_l_lll)
202°2° 20277 20212/ 2°2:2)2> 7207 202:2)
11111111
(575757575757575)7 (170707070707071>7
\ (170707070707170)
We denote them, with above displayed order, by {as1,as2,...,as57}, and
denote the reflection associated to agy by ogr, k=1,2,...,57.

With these, then we are ready to state our first main result son the
construction of Wg.
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Theorem 3. A group of representatives for Wg/W7 can be chosen as

Ss = {1d, 051,082,083, 084, 08,5, 08,6, 08,7, 08,8, 08,9, 08,10,
08,11, 08,12, 013, 08,14, 08,15, 08,16, 08,17, 08,18, 08,19, 08,20,
08,21, 08,22,0823, 24,08 25,08 26,08 27,0828, 08,29, 08,30,
08,31, 08,32, 08,33, 08 34, 39,08 36,0837, 08,38, 08,39, 08,405
08,41, 08,42, 08 43, 08 44, 08 45, 40,08 47,0848, 0849, 08 50,
08,51, 08,52, 08,53, 08 545 08 55, 08,56, T57
08,108,205, 08,108,22, 0810824, 08,108,26, 08,108 28, 08,108 29,
08,108,31, 08,108 33, 08,108,35, 08,108 37, 08,108 39, 08,108 40,
08,108,41,08,108,42, 08,108,43, 08,108 44, 08,108 45, 08,108 46,
08,108,47,08,108 48, 08,108.49, 08,108 50, 08,108 51, 08,108 52,
08,108 .53, 08,108,54, 08,108,55, 08,108 56, 08,108 57,
08,20829,08 208 40,08,208,41,08,208 42,008,208 43,08208 44,
08,208,45, 08,208 46, 08,208 47, 08 208 48, 08 208 49, 08 208 50,
08,208,51,08,208,52, 08,208,53, 0820854, 08 208 55, 08,208 56, 08,208 57,
08,308,290, 0830843, 08,308 45, 08,308 46, 08 308 47, 08 308 49, 08 308 50,
08,308,51,08,308,52, 08,308,53, 08,308,54, 08,308,55, 08,308,565 08,308 57,
08,408,29, 08,408 46, 08,408 47, 08 408 50, 08 408 51, 08 408 52,
08,408,53, 08,408 54, 08,408 55, 08, 408,56, 08,408 57
08,508,29, 08,508 47, 08,508 51, 08 508 52, 08 508 53
08,508,54, 08,508,55, 08,508,56, 08,508 57
08,608,29,08,608,52, 08,608,53, 08,608 54, 08 608 55, 08,608 565 08,608,57
08,708,209, 08,708,47, 08,708,51, 08,708 53, 08 708 54, 08 708 55, 08,708 56, 08,708,57,
08,808,29, 08,808 50, 08,808 54, 08 808 55, 08 808 56, 08 808 57
08,908,29, 08,908,149, 08,908 55, 08 908 56, 08 908 57,
08,1008,29, 08,1008,48, 08,1008,56, 08,1008 57,
08,1108,29, 08,1108 47, 08,1108 51, 08,1108 53, 08,1108 54, 08,1108 55, 08,1108 56, 08,1108 57,
08,1208,29, 08,1208,46, 08,1208 54, 08,1208 55, 08,1208 56, 08,1208 57,
08,1308,29, 08,1308 45, 08,1308,55, 08,1308 56, 08,1308 57
08,1408,29, 08,1408 44, 08,1408 56, 08,1408 57,
08,1508,29, 08,1508 43, 08,1508,55, 08,1508 56, 08,1508 57
08,1608,29, 08,1608,42, 08,1608,56, 08,1608,57
08,1708,29, 08,1708 41, 08,1708 56, 08,1708 57,
08,1808,29, 08,1808 40, 08,1808 56, 08,1808 57,
08,1908,29, 08,1908 39, 08,1908 57, 08, 2008,29, 08 2008 38,
08,2108,29, 08210837, 08,2108 57, 08,2208,29, 08 2208 36,
08,2308,29, 08,2308,35, 08,2308 57, 08,2408,29, 08,2408 34, 08,2508,29, 08 2508,33, 08 2508 57,
08,2608,29, 08,2608,32, 08,2708,29, 08,2708 31, 08 2708 57

08,2808,29, 08,2808 30, 08,3008,57, 08,3208 57, 08,3408 57, 08 3608 57, 0’8,3808,57}
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For later use, we denote ¥g by {75,k = 0,1,2,...239} where 73}, denotes
the k + 1-st elements in the above display.

Theorem 4. The Weyl groups for the exceptional groups of types Eg, Fr7, E3
are given by
We = 27, 76, Ws,

55 | 26
W7 = |_|J:0 I—li:OT7,jT6,’iW57
239 55 | 26
We = U= U2 UiZo 78,677,576, W5,

As to be expected, the special orders for simple roots at the beginning
proves to be extremely crucial.

This calculation is a rather long and complicated — with a series of bugs
searching and program fixing, our calculation to find all representatives
above last for about a month and a half, and our program in Mathemat-
ica cannot treat Wy as a single set to store in our Power MacBook/Power
Mac. There is a huge problem when we tried to store Wg as a single unit,
which forced our work stations stop calculating repeatedly. At some point,
we realized this and offered a not-perfect-but-practical solution: Instead, we
introduce

11239 | 55 L
Wgi == L2 LiZo T8,k T7,iT6,i W, 1=0,1,2,...,26

and hence divide our calculations into 27 parallel units. With Wy, we were
able to start our second phrase of calculations, on zetas themselves and the
verifications of the weak Riemann Hypothesis for the so-called Weng zetas
for Fg, E7, Eg. This lasted for another 2 months.

3. Zeta functions for (G, P)

Let G be a connected split reductive algebraic group of rank r with a
fixed Borel subgroup B and associated maximal split torus 7' (over a base
field). Denote by

(V, <-,->,<I>:<I>+U<I>_,A: {ag, ..., },w = {wl,...,wr},W)

the associated root system. That is, V' is the real vector space defined as the
R-span of rational characters of T', and as usual, is equipped with a natural
inner product (-,-), with which we identify V with its dual V*, &+ C V
is the set of positive roots, ®~ := —®* the set of negative roots, A C V
the set of simple roots, w C V the set of fundamental weights, and W
the Weyl group. By definition, the fundamental weights are characterized
by the formula (w;,a)) = d;; for i,j = 1,2,...,r, where o’ := ﬁ

denotes the coroot of a root a € . We also define the Weyl vector p by
p= 1> ,co+ and introduce a coordinate system on V (with respect to
the base {w1,...,w,} of V and the vector p) by writing an element A\ € V'

in the form
,

T
A= Z(l—sj)wj =p— ) S;wj
j=1 j=1
thus fixing identifications of V and Vg = V ®g C with R" and C". In
addition, for each Weyl element w € W, we set ®,, := &+ N w™1d~, ie.,
the collection of positive roots whose w-images are negative.
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As usual, by a standard parabolic subgroup, we mean a parabolic subgroup
of G that contains the Borel subgroup B. From Lie theory (see e.g., [Hu]),
there is an one-to-one correspondence between standard parabolic subgroups
P of G and subsets Ap of A. In particular, if P is maximal, we may and
will write Ap = A\ {a,} for a certain unique p = p(P) € {1,...,r}. For
such a standard parabolic subgroup P, denote by Vp the R-span of rational
characters of the maximal split torus T’ contained in P, by V} its dual space,
and by ®p C Vp the set of non-trivial characters of Tp occurring in the space
V. Then, by standard theory of reductive groups (see e.g.,[Ar]), Vp admits
a canonical embedding in V' (and V5 admits a canonical embedding in V*),
which is known to be orthogonal to the fundamental weight w,, and hence
®p can be viewed as a subset of ®. Set (I)}Jg =&t N ®p, pp = %Zaedﬁn «,

and cp = 2(w, — pp, o).
In [W?], to understand the non-abelian zeta function over a number field

F, we, for a connected split reductive algebraic group G, and its standard
parabolic subgroup P as above (defined over F'), defined the period of G for

F by R
W) = 3 = 1 > 11 ¢r((Aa”))

v Haealwh—p,a¥) 20 Cp((Aha¥) +1)

and the period of (G, P) for F by

G,P
Wg (5) = Res()\—p, aV)=0, aEAPWg()‘)

G
= Ress, =0 - - Ress,,,—oRes,, ;=0 - Ress;—owr(N) .

Here ZF(S) denotes the completed Dedekind zeta function for F', s = ¢, - s,
and for the last equality, we used the fact that (p,a") =1 for all « € A
and the relation that <wi,a}/) = ¢;; for all 4, j € {1,...,r}. As proved in
[Ko, W?], the ordering of taking residues along singular hyperplanes (A —
p,a¥) =0 for « € Ap does not affect the outcome, so that the definition is
independent of the numbering of the simple roots.

To get the zeta function associated to (G, P) for F', certain normalizations
should be made. For this purpose, write w%()\) = Z EWTw()\), where, for
w
each w € W,

'_ 1 ZF((A7 a’))
5= g ey H gian s

We must study the residue Res(y_,, avy—0, aeapTw()-

We care only about those elements w € W (we will call them special)
which give non-trivial residues, namely, those satisfying the condition that
Resp—p, av)=0, acapTw(A) # 0. This can happen only if all singular hyper-
planes are of one of the following two forms:

(1) (wA—p,a¥) =0 for some o € A, giving a simple pole of the rational
factor I

wea(—(wA—paV))’
(2) (\,a") =1 for some a € P, giving a simple pole of the zeta factor

ZF(<)‘7QV>>'
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For special w € W, and (k, h) € Z2, following [Ko], we define
Npw(k,h) :=#{a € w™®™ : (\,,a"), (p,a") = h}
Mp(k,h) := max (Npy(k,h—1) — Npy(k, h)).

w: special
Note that Np(k,h) = 0 for almost all but finitely many pairs of integers
(k, h), so it makes sense to introduce the product

D" (s) = [ T Cr(ks + hyMrthh),
k=0 h=2
Then the so-called Weng zeta function of F associated to (G, P) is defined
by
(P (s) = gl D A N(B) . DOP(5) - P (s). (1)
Here N, (B) denote the nilpotent radical of the Borel subgroup B of G.

Remark. For special w € W, even after taking residues, there are some zeta
factors (r(ks+h) left in the denominator of Res(x_, ovy—0, aeapTw(A). The
reason for introducing the factor Dg’P(s) in our normalization of the zeta
functions, based on formulas in [Ko] and [W3], is to clear up all of the zeta

factors appearing in the denominators associated to special Weyl elements.

4. Conditions for Weak Riemann Hypothesis

In this section, we explain a numerical condition stated in the work of Ki,
Komori, Suzuki ([KKS]) on the weak Riemann Hypothesis for Weng zeta
functions.

Let

Wp .= {w eW:ApC w_l(AUCI)_)}.

For each w € Wp, set

s _ )1 ac w et
0 acw e
and define
kp(w) = Y (1=6baw) =[(®" N0 nw e,
046<I>+\CDJI§

Qﬁi ={w € Wp : kp(w) = 0}.

~

Set &(s) := s(s — 1)((s) and

Cpw ;:g(g)\Ameﬂ@ﬂ H £((p, ") + S,

aG@JIS\Ap

1 gt
5 i=2lbrnvTe] 1T ({p, ") = 1)
P,’LU aE(w*lA)ﬂ({:'p\Ap)

x H (s @) + daw) ({ps @) + o — 1)

aEPp\Ap
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Introduce then the number

1
= —— - Cpyw-D
vG,P Zi <WP’ a%> P,’LU P,’LU?
weWp
[(w™TA)N®p|=1

where a,, is the only element of (w™1A) \ ®p.
Theorem. ([KKS]) If vg.p # 0, all but finitely many zeros of ag’P(s) are
simple and on the critical line of its functional equation.

Set

~ w71 1 -
Bpy, = ((2)lArm e H a1 H Cps ) +0aw)-
a€(w=1A)N(@p~Ap) acdh Ap

Then by [KKS, p.153, lines 2, 3|, we have
BPw
vG.p = _— 2
P Zi (wp, a¥) (2)
weWp
[(w™TA)N®p|=1
Here {w1,w@s,...,w,} is the dual bases of {a),a3,..., o)} for n =6,7,8,

and a, is the unique element in (w™tA) \ ®p.

5. Special and Very Special Weyl Elements

For each w € W, we set
Ay ={a € Ap :wa € A}, By :={a € Ap:waecd }.
Clearly, A, U By, € Ap. We call w special, if A, U By, = Ap. Denote by
W2 :={w € W : w special},

W}; ={w e WP : |ANwdp| =1},
W}h={we W' |w@" < o5)ne~| =0}.

Then W™ = 20p since A, U By, = Ap <= Ap C w (AU @}, and,
moreover,
W} ={weW®: |[Anwdp| =7}

To prove vg, p # 0 for every n = 6,7, 8 and all associated maximal para-
bolic subgroups, we first search on the selections of Weyl elements belonging
to WP, WT and W* respectively. Accordingly, we divide our calculations in
Mathematica into three steps:

Step 1. Calculate elements of W}, denoted sp. This is very long.
Step 2. Calculate elements of W;,denotedsps. This is rather long.

Step 3. Calculate elements of W}D, called very special. This is very pleasent.
Our calculation can be summarized as follows:

Theorem 5. For an exceptional group of type E,, n =6,7,8, we have
Wep <Whp  and Wi, <W <wi  (1<i<6, 1<5<7).

Moreover,

-1
HW) p=2n W =2
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To state an example with (G, P) = (Eg, P1), we denote 75 476,77 ;T8 ) as
(s+1,i+1,5+1,k+1), where ws s € Ws5. Then, we get, from ddag.nb

wt={(1,1,1,1),(1,1,1,27),(1,1,14,27), (1,1, 14, 29),
1375,3,1,1), (1375, 3, 1,27), (1375, 3, 14, 27), (1375, 3, 14, 29),
1,9,1,1),(1,9,1,27),(1,9,14,27), (1,9, 14, 29),
193,9,1,1), (193,9,1,27), (193, 9, 14, 27), (193,9, 14, 29
301,9,1,1),(301,9,1,27), (301,9, 14, 27), (301, 9, 14, 29
325,9,1,1),(325,9,1,27), (325,9, 14,27), (325,9, 14, 29
393,9,1,1),(393,9,1,27),(393,9, 14,27), (393,09, 14, 29

) ( ) (
) ( ) (
) ( (

Y
) Y
Y Y

) Y

423,9,1,1),(423,9,1,27), (423,9, 14, 27), (423, 9, 14, 29
441,9, 14,29

) )

—_— — — — ~— ~—

441,9,1,1),(441,9,1,27), (441, 9, 14, 27), ,

447,9,14, 29),

~— ~— ~— ~— — —
~~ N /N /N /N

447,9,1,1), (447,9,1,27), (447,9, 14,27
663,13,1,1), (663,13, 1,27), (663, 13, 14, 27), (663, 13, 14, 29
687,13,1,1), (687,13, 1,27), (687, 13, 14, 27), (687, 13, 14, 29
781,13,1,1), (781,13, 1,27), (781, 13, 14, 27), (781, 13, 14, 29
) ( ) (
( )

Y

)

)

)

~— ~— ~— ~—
~— — ~— ~—

805,13,1,1),(805,13,1,27), (805, 13,14, 27), (805, 13, 14, 29

(

(

(

(

(

(

(

(

(

(

(

(

(

( :
(963,15,1,1), (963,15, 1,27), (963, 15, 14, 27), (963, 15, 14, 29),
(1375,16,1,1), (1375, 16, 1, 27), (1375, 16, 14, 27), (1375, 16, 14, 29),
(1,23,1,1),(1,23,1,27), (1,23,14,27), (1,23, 14, 29),
(361,23,1,1), (361,23, 1,27), (361,23, 14, 27), (361, 23, 14, 29
(

(

(

(

(

(

(

(

(

(

(

(

(

)

687,23,1,1),(687,23,1,27),

—~

637,23, 14, 27), (687, 23, 14, 29
775,23, 14,29
961,23, 14,29
963, 23, 14,29
985,23, 14,29

987,23, 14, 29),

) (

) ( ) ) :
775,23,1,1), (775,23, 1,27), (775, 23, 14, 27),
961,23, 1,1), (961,23, 1,27), (961, 23, 14, 27),

) ( ) )

) ( ) )

) ( )

)

—~

963,23,1,1),(963,23,1,27),
985,23,1,1),(985,23,1,27),
987,23,1,1),(987,23,1,27),

963, 23,14, 27
985, 23,14, 27),
987,23,14,27),

) )

—_— — — — — —

)

AA,_\,_\
~~ Y~~~ /N

1321,23,1,1), (1321,23,1,27), (1321, 23, 14, 27), (1321, 23, 14, 29),

1323,23,1,1), (1323, 23,1, 27), (1323, 23, 14, 27), (1323, 23, 14, 29),
1327,23,1,1),(1327,23,1, 27

) (
) (
), ( ,(1327,23,14,27), (1327, 23, 14, 29),
1335,23,1,1), (1335, 23, 1,27
) (
) (
) (
(

( ) )

( ) ( )

( ) ( )
,(1335,23,14,27), (1335, 23, 14, 29),
1345,23,1,1), (1345,23,1,27), (1345, 23, 14, 27), (1345, 23, 14, 29),
1347,23,1,1), (1347,23,1,27), ( ), ( )
1375,23,1,1), (1375,23,1, 27), ( ), ( )

) (

(1407,23,1,1), (1407, 23,1, 27

,(1347,23,14,27), (1347, 23, 14, 29),
,(1375,23, 14, 27), (1375, 23, 14, 29),
, (1407, 23,14, 27), (1407, 23, 14,29) }

~— — ' ' ' ' N N

Totally, there are 128 = 27 of them. For other cases, please refer to the
appendix where W* is hidden in Appendix C.

As we will see later, this calculation is also compatible with the Con-
jecture on Parabolic Reduction, Stability and the Masses [We]. Besides,
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even by examining the components of each element, ew can clear see nat-
ural structures for very special Weyl elements. This deserves to be further
investigated.

6. Constants (wp, )

Very special Weyl elements are these which appeared in (2) giving non-
trivial contributions to vg p. To calculate vg p for G = FEg73g, we here
calculate the constant (wp,«,),). Here, for each very special Weyl element
w, oy, is the only element in w™ A\ ®p.

Proposition 6. For all very special elements w € W+,
<Wp, a1\1/)> =1

Proof. Fix a very special Weyl element w € W#*. Note that (-,-) is w-
invariant, it is sufficient to calculate (wwp,B,,) where 3, is the unique
element in A ~ w®p. Our calculation then shows that

Lemma 7. For all w € Wi p» when applicable,

wwi :(0707070717 17 173)7 wwy = (0,0,0,1, 1, 1, 174)7
11111115
=(0,0,1,1,1,1,1,5 — (- - - - - - = Z
wws3s (7 g Ly Ly dy dy dy )7 Wy (272727272727272)7
11111117
= —-— - = = —_= —_= —_= = — 2
wws =( 2,2,2,2,2,2,2,2), wwe = (0,0,0,0,0,0,0,2),
wwry :(0707070707 17 17 2)7 wwg = (0,0,0,0,0,0, 1, 1)

To go further, we calculate 8, which is listed in the program as the set
titled ’com’. Finally, we verify the following

(wwp, B)) =1 Yw € WiP'

7. Constants vg, p,n =6,7,8

Recall that, see e.g. Equation (2) in §4

worp= S D 3)

<wP7aV>
weﬂﬁ}g v
[(w™TA)N®p|=1
where
~ —15+ 1 -
Bp = ((2)lArm 27 H al =1 H C({p,a”)+baw)-
ac(w=1A)N(@p~Ap) aE@Jlg\AP

By Proposition 6 in §6, (wp,a,,) = 1. Hence, only Bp,, becomes essential

now. Thus to calculate the constants vg, p,n = 6,7,8 for all associated
maximal parabolic subgroups, we need to further calculate, for each very
special w € WH,

(A) The cardinal number of Ap Nw~1®7;

(B) The product Hae(wflA)ﬁ(Qp\AP) W;
(C) The constant 44 for o € @\ Ap;
(D)

~

D) The product HOCE@;\AP C({p, @) + daw)-
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All this is done in the Appendix at the end of this paper. With all this, now
we are ready to state explicit formulas for the constants vg, p,n = 6,7,8
obtained using Mathematica.

Theorem 8. The constant vg p for G = E,,n = 6,7,8 is given by the
following lists:

(E87 Pl)
- 1 ~ 5~ 4 A% ~ 24 3~ 2~ o~
VEs, P = = 3e553006(2) C(3) (3 +4C(2)(=2+3((3)))C(4) €(5) C(6)C(7)
(9450 + 5040C(2)" (=9 + 100(3)) + 60C(2)° (1435 + 72C(3)(~21 + 100(4)))
+ 7¢(2)(27€(3)(225 + 16C(4)(—19 + 25((5)))
+200(—37 + 27¢(4)¢(6)(C(4) — 8¢(5)C(8)))))
(Es, P»)
vpy Py = 0(2) 03) T (0 + 1882)° — 4TS + 9T3)(~1 + 20)))
(—45 + C(2)(200 + 8C(2)(—25 + 36((3)) — 9¢(3)(25 + 16¢(4)(—2 + 5C(5)))))
(Es, P3)
VEg Py = 172804( ) (—1+202)03)° (3 +402) (-2 + 30(3)))C(4)
(=45 + ((2)(200 + 8¢(2)(—25 + 36((3)) — 9¢(3)(25 + 16{(4) (=2 + 5((5)))))
(E& P4)
By = = TressC(2) T3 T E06)" 00 ")
(99225 + 22( 2)(99225C(2)° + 44100(—8 + 9C(3))
— 1568C(2)" (425 + 18C(3 )( 46 + 24¢(3) + 25¢(4)))
+428(2)(19600 + 45C(3)” (385 + 12C(4) (=64 + 35C(4) + 70C(5)))
+ 24¢(3)(—1540 + C(4)(1568 + 25¢(5)(—64 + 63((6)))))
— 144C(3)C(4) (3528 + 25C(5)(—196 + 9C(6)(32 + 49C(7)(—1 + 4C(8)))))))
(Es, Ps)
vm =1 s C2) (-1 +28(2))33) 'C4) E06)°CC6)

~

(14175 + C(2)(11025(—8 + 9C(3)) + 4(3828(2)” (—25 + 36((3))
+ 5C(2)(8330 — 9C(3)(15C(3)(—49 + 96C(4)) + 2(833 + 16 (4)(—49 + 45¢(5)))))

3)
+ 360 (3)C(4)(—882 + 25((5) (49 + 36(6)(—2 + 7¢(7)))))))
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(Es, Ps)

:m&2>6&3>6&4)52<5>52<6>4Z<7>3Z<8>22<9>26<1o>6<11>
(11642400(2)" (—215 + 264g(3)) + 415800 (2)° (14980 + 3C(3)(—6139 + 3840((4)))
)’ C@)C(5)
+ 140(2)” (— 14850 (3) (126 + C(4) (—387 + 224C(4) + 2520(5)))
— 99C(3)(—58135 + 48( (4) (1487 — 225((5) + 630 (4)C(6)))
+ 175(—24431 + 72¢(4)C ( )(187C(4) — 216((5)C(R))))
+99C(2)(6048000C (3)°C(4)C(5)
+ C(3)(—2149875 + 16C(4)(202419 — 25¢(5)(2695 + 72C(6)(—72 + 245C(7)))))
— 9800(—245 + 9 (4)C(6)(15¢(4)

~ ~ o~ o~

— 8(=5¢(6)C(9)((10) + 3¢(8)(C(5) + 20¢(7)¢(10)¢(12)))))))

VEs,Ps

- 10914750(3 +16¢(3

(Es, Pr)

1 ~ 5 ~ o~ B~ B~ b~ 3~ 3~ 2~ o~ o~

VBPr =~ gezagn¢(2) (F1H26(2))C(3) ¢(4) ¢(5) ¢(6) ¢(7) ¢(8) ¢(9)¢(10)¢(11)
(—51975 + 44C(2)° (10255 + 48C(3)(—448 + 225((3)))
— 440C(2)” (1540 + 3C(3)(—819 + 2100(3) + 8C(4)(39 — 70C(5))))
+ 7¢(2) (47300 + 9(C(3)(—4950 + 32 (4)(132 + 25 (5)(—11 + 6((6))))
—275((6)(30(4)” — 32{(4){(5)((8) + 192 (5)()C(9)(12)))))

(Es, FR)

1 ~ 6~ 6~ ~ 6~ 5~ _ 5

6 ~ 4
= 50510390005 (2) €(8) ¢(4) €(5) €(6) ¢(7) ¢(8)

$9)"C(10)°C(11)°C(12)°C(13)° C14)C(15)(16)C(17)
(—172297125 + 918918000 (2) (=9 + 10C(3))
— 243100(2) (—122605 + 36(3) (6153 — 3200 (4) + 1508(3)(—20 + 21(4))))
+1700(2)° (~ 10810808 (3)° (10 + 3C(4) (=5 + 4C(5)))
— 117¢(3)(—252175 + 16¢(4) (13046 + 175¢(5)(—55 + 36((6))))
+ 3850(—4745 + 36((4)C(6)(13¢(4) — 72¢(5)C(R))))
— 39C(2)(51C(3)(606375 + 16¢ (4)(—40887 + 25¢(5)(1925 + 18((6)(—119 + 110¢(7)))))
4 1925(—16660 + 3C(6)(765C(4)” + 288C(4)C(8)(—17C(5) + 20C(6)C(10))
+5440((8)¢ (12)(C(5)¢(9) — 18¢(10)¢(14)¢(18))))))

VEg,Ps

— o~
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(E7, Pr)

L~ 4 ~ s A B 2
c1s00¢ (@) (=1 +20(2))<(3) <(4)°¢(5)"C(6)¢(T)

(5040C(2)° (=9 + 10C(3)) + 378(25 — 32C(3)°C(4)) + 60C(2)° (1435 + 728(3)(—21 + 10(4)))
+35((2)(27¢(3)(45 + 16¢(4)(—3 + 5¢(5))) + 40(—37 + 27¢(4)S(6)(C(4) — 8C(5)¢(8)))))

VE7, P = —

(Er, P2)

- 0T B+ 40@) (-2 + 303))3)
(—45 + (2)(200 + 8(2)(—25 + 36((3)) — 9¢(3)(25 + 16((4)(—2 + 5((5)))))

VE7,Py =

(Er, P3)

~ o) (-1 4+ 20(2)3B)(3 + 4T(-2 + 33))
(9+18(2)" — 40(2)(8 + 9¢(3) (—1 + 20(4)))

VE7,P3 =

(Er, Py)

3

= 5550203 T T C0)
(14175 + C(2)(11025(—8 + 9C(3)) + 4(882C(2)° (~25 + 36(3))
+ 5C(2)(8330 — 9C(3)(15¢(3)(—49 + 96((4)) + 2(833 + 16¢(4)(—49 + 45(5)))))
+36(3)C(4)(—882 + 25¢(5)(49 + 36¢(6)(—2 + 7¢(7)))))))

VE7,Py

(E77 P5)

1 ~ 4 —~ ~ 3~

= 1520502 (-1+20(2)¢B3) () “C(5)

(=675 + 20(2)(675C(2)° — 40C(2)(65 + 9C(3)(—12 + 5C(3) + 10C(4)))
+9(200 + (3)(—225 + 16¢(4) (18 + 25(5)(—1 + 3((6)))))))

VE7,Ps

(E7, Ps)

1 ~ 5~ 5

oo () C3) ") 86) (6) U CE)E)
(141750 + 453600C(2)" — 1800C(2)” (833 + 15C(3)(—35 + 48C(4)))

—5000(2)° (—3773 + 18C(3)(245 — 328C(4) + 42C(3)(—2 + 3C(4))) + 2016(4)°C(6))
— 21C(2)(43000 + C(3)(—37125 + 48C(4)(1197 + 25¢(5)(—25 + 72((6))))

— 5400 (4)C(6)(5¢(4) — 8C(8)(C(5) — 10((6)¢(10)))))

VE;,Ps =

)
)
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(E7, Pr)

1 ~ 5~ _5

e 0(2) 0(3) () C(5) C(6) (M) C®) SO 10) 1)

(51975 + C(2)(3850(—86 + 81C(3)) — 44C(2)7 (10255 + 48C(3)(—448 + 225C(3)))
+440C(2) (1540 + 3C(3)(—819 + 210 (3) 4 8C(4)(39 — 70C(5))))

+63(—32((3)( (4 )(132 + 25((5)(—11 + 6¢(6)))

~ o~ o~

+2750(6)(3C(4)” — 328(4)(5)((8) + 192 (5)(8)0(9)(12)))))

VE7,P;

(Eﬁ,Pl)
1 ~ 4~ 4~ 3~ 2~ ~
s () T3 T E6) o)

(9450 + 5040C(2)" (=9 + 100(3)) + 60C(2)° (1435 + 72C(3)(—21 + 100(4)))

+7¢(2)(27¢(3)(225 + 16¢(4)(—19 + 25C(5))) + 200(—37 + 27¢(4)(6)(C(4) — 8C(5)C(8)))))

vEﬁzPl ==

(Ee, P2)

1 -3 N3 E
T2100 @) (-1 +20(2)(3) ¢(4)

(—45 + C(2)(200 + 8C(2)(—25 + 36((3)) — 9¢(3)(25 + 16¢(4)(—2 + 5((5)))))
(Ee, I3)

vEGaPQ ==

L C(2)° (<1 + 20(2))(3 + 4C(2)(—2 + 3(3))?

PPy o83
(E67 P4)
vB =575550(2) 03) " C0'T)

(=675 + 20(2)(675C(2)° — 408(2)(65 + 9C(3)(—12 + 5C(3) + 10C(4)))
+9(200 4 C(3)(—225 + 16 (4)(18 + 25C(5) (=1 + 3C(6)))))))
(Es, Ps)

vBo s = — 133502 (-1 + 202)E3)C)
(=45 + ((2)(200 + 8((2)(~25 + 36((3)) — 9(3)(25 + 16¢(4)(~2 + 5((5))))
(Es, Ps)

1 ~ 4~ 4~ 3~ 2~ ~
() 03) ) C6) 0 ()

(9450 + 5040C(2)" (=9 + 100(3)) + 60C(2)° (1435 + 728(3)(—21 + 100(4)))
+7¢(2)(27€(3)(225 + 16((4)(—19 + 25((5)))
+200(—37 + 27¢(4)C(6)(C(4) — 8C(5)C(8)))))

t

Corollary 9. vg,, # 0 for all n = 6,7,8 and their mazimal parabolic
subgroups.

VE¢,Ps = —
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Proof. This is simple. For example, with (Eg, P;), we have

(m3¢(3)" - (4m = 3(3+¢(3))) - ¢(5)* - ¢(7))
75243740696496046080000000
- (=5670007(—63 4 2¢(3)) + 79380007 (185 + 27¢(3))
— 7938072 (5125 + 136¢(3)) + 87°(—35 + 12¢(5))
— 4465125(360 + ¢(3)(135 + 2¢(5))))

VEg,PL = —

Approximately,
206392. 20
75243740696496046080000000 '

Our verifications for other cases are the same. O

VEg,P1 =

Consequently, by the theorem recalled in §4, we have proved the following

Theorem 10. All but finitely many zeros of Z(SS/Pl(S) are simple and lie on
the line Re(s) = —7.

Remark: The structures for W# and vE,,p as stated above is strikingly uni-
form. Besides that their cardinal numbers are 2", the number of non-trivial
factors of vg, p, in fact is the same as the number of connected components
of the Dynkin diagram by deleting the ¢-th simple root. Furthermore, there
is a nice symmetry hidden in our formula. For example,

VEgs,Py = VEg,Ps>» VEg,Py = VEg,Ps-

All this is not just a coincidence: they are dominated a force exposed in our
conjecture on Stability, Parabolic Reduction and Masses. For example, from
[W# = s"~!, we know that, from definition, v, p consists of 2”1 terms.
This is exactly the number appeared in the Arthur’s analytic truncation
theory: Set of all standard parabolic subgroups is bijectively correspondence
to a power set. For more details, please refer to our works.

APPENDIX A. Cardinal Number of Ap Nw™1&T

Next, we give the cardinal number of the set Ap Nw™1®F for each very
special element w € Wi p» appeared as the power of E (2). Since w is a
bijection for the root syst7em7 it suffices to calculate the cardinal number of
wAp N ®;}. Our calculations give the following

Proposition 11. With the order of w € QU;P as in ddag.nb, |ApNw=1d™|

for w € er,P is given by the following lists:

(W)
7,5,6,6,6,4,5,5,6,4,5,5,5,3,4,4,5,3,4,4,4,2,3,3,5,3,4,4,4,2,3,3,
4,2,3,3,3,1,2,2,5,3,4,4,6,4,5,5,4,2,3,3,5,3,4,4,5,3,4,4,6,4,5,5,
6,4,5,5,5,3,4,4,5,3,4,4,4,2,3,3,4,2,3,3,5,3,4,4,3,1,2,2,4,2,3,3,
2,0,1,1,3,1,2,2,3,1,2,2,4,2,3,3,3,1,2,2,4,2,3,3,4,2,3,3,5,3,4,4

IThis will be extended. With 16G data obtained from the calculation of a half year
long, I am simply exhausted.
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(Wi ,)
5,3,4,2,4,3,3,4,6,4,5,3,5,4,4,5,4,2,3,1,3,2,2,3,5,3,4,2,4,3,3,4,
7.5,6,4,6,5,5,6,5,3,4,2,4,3,3,4,6,4,5,3,5,4,4,5,6,4,5,3,5,4,4, 5,
5,3,4,2,4,3,3,4,4,2,3,1,3,2,2,3.4,2,3,1,3,2,2,3,3,1,2,0,2,1,1, 2,
4,2,3,1,3,2,2,3,5,3,4,2,4,3,3,4,5,3,4,2,4,3,3,4,6,4,5,3,5,4,4,5

(Wis)
7.5,5,3,4,4,4,4,6,5,6,6,5,6,5,5,6,4,4,2.3,3,3,3,5,4,5,5,4,5,4, 4,
5,3,3,1,2,2,2,2,4,3,4,4,3,4,3,3,6,4,4,2,3,3,3,3,5,4,5,5,4,5,4, 4,
5,3,3,1,2,2,2,2,4,3,4,4,3,4,3,3,4,2,2,0,1,1,1,1,3,2,3,3,2,3,2,2,
6,4,4,2,3,3,3,3,5,4,5,5,4,5,4,4,5,3,3,1,2,2,2,2,4,3,4,4,3,4,3,3

(Wi )
7,5,3,5,2,4,2,4,1,3,2,4,1,3,1,3,0,2,4,3,2,2,1,3,3,4,2,3,3,2,3,4,
3,4,2,2,1,3,2,3,4,5,4,4,3,3,2,5,4,3,6,4,5,5,5,5,6,4,4,3,4,4,5, 4,
3,6,4,5,5,5,6,4,4,3,4,3,6,4,5,5,5,5,4,4,3,3,2,4,3,3,2,5,5,6, 5,4,
4,4,3,4,4,3,3,3,3,2,2,3,3,2,2,2,2,1,1,5,5,6,4,4,3,4,4,3,4,3,3,2

(Wis)
7,5,3,5,2,4,2,4,1,3,4,3,2,3,3,4,3,4,2,3,4,4,4,3,3,3,3,2,2,4,3,4,
6,5,5,4,4,3,6,5,4,3,4,5,5,4,5,6,4,4,5,5,6,5,5,6,4,4,3,5,5,4,6, 5,
6,4,2,4,1,3,1,3,0,2,3,2,1,2,2,3,2,3,1,2,3,3,3,2,2,2,2,1,1, 3,2, 3,
5,4,4,3,3,2,5,4,3,2,3,4,4,3,4,5,3,3,4,4,5,4,4,5,3,3,2,4,4,3,5,4

(Wi )
7,6,6,6,5,6,5,5,5,4,4,5,5,6,5,4,5,3,4,4,5,4,5,3,4,4,5,4,3,4,4,5,
2,3,3,4,4,3,4,3,5,5,5,4,4,1,2,2,3,2,3,3,4,2,3,3,4,3,4,4,5,5,4, 2,
3,3,4,4,3,3,4,3,2,4,3,3,2,4,3,4,3,5,6,6,4,4,2,1,3,2,3,2,4,3,1,0,
2,1,2,1,3,2,2,1,3,2,3,2,4,5,5,3,2,1,3,2,3,2,4,3,3,2,4,3,4,3,5,4

(Wi»)
7,6,6,5,6,5,5,4,4,3,3,2,4,3,3,2,2,1,3,2,4,3,3,2,2,1,3,2,2,1,1, 0,
2,1,3,2,4,3,5,4,3,2,2,1,3,2,4,3,4,3,3,2,4,3,5,4,3,2,4,3,4, 3,5, 4,
4,3,5,4,5,4,6,5,6,5,4,3,3,2,4,3,3,2,2,1,3,2,4,3,5,4,4,3,3,2,4, 3,
5,4,4,3,5,4,5,4,6,5,4,3,3,2,4,3,5,4,5,4,4,3,5,4,6,5,4,3,5,4,5,4

(Wis)
9,7,6,6,5,4,3,4,4,3,2,3,2,3,3,4,1,2,2,3,0,1,1,2,1,2,2,5,5,3,1, 2,
2,3,2,3,3,4,5,4,4,3,4,5,4,3,4,5,2,3,3,4,3,4,4,5,4,5,5,6,4,5, 5, 4,
4,3,4,3,3,2,5,5,4,3,4,4,1,2,2,3,2,3,3,6,4,2,3,3,4,3,4,4,5,5,6, 4,
5,4,5,3,4,6,5,4,6,4,3,3,4,2,3,1,2,2,3,2,3,3,4,5,5,4,4,3,2,3,3,4
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(W7.)
6? 5? 57 47 5? 4? 4’ 37 47 37 37 2747 374? 3? 37 27 3? 27 2’ 17 47 37 574747 37 37 2? 37 27
4,3,3,2,4,3,4,3,2,1,3,2,1,0,2,1,2,1,3,2,2,1,3,2,5,4,5,4,3,2,4,3
(W72)
6? 4? 47 27 57 5? 3? 37 37 17 27 27 37 17 27 2? 27 07 17 173? 17 27 27 57 3747 27474? 37 37
4,2,4,2,3,3,3,3,5,3,4,4,4,2,3,3,5,3,4,4,3,1,2,2,4,2,5,3,3,3,4,4
(W7s)
6747 47 27 37 17 57 47 37 2747 57 27 37 57 37 57 37 57 37 27 27 47 3747 37 3747 3747 47 47
4,2,4,2,1,1,3,2,3,2,2,3,2,3,3,3,5,3,3,1,2,0,4,3,2,1,3,4,1,2,4, 2
(Wi )
6,4,4,3,3,2,3,4,4,5,3,3,4,5,2,4,4,3,3,5,4,2,5,3,2,4,4,1,3,3,2, 3,
4,5,4,3,2,3,4,3,2,3,5,1,2,3,2,2,3,4,4,1,2,3,2,1,2,3,3,0,1,2,2,1
(Wis)
6,4,5,3,3,2,3,2,2,1,3,2,2,1,2,1,1,0,5,4,4,3,3,2,3,2,2,1,4,4,3, 3,
3,2,5,4,4,4,3,3,3,2,5,4,4,3,4,5,3,4,3,2,3,2,2,1,5,4,4,3,4,3,3,2
(Wi)
6,9,5,4,5,4,4,3,4,3,4,2,3,4,3,3,5,4,4,1,2,2,3,2,3,3,4,4,2,3, 3,4,
3,3,4,2,3,2,3,3,4,4,1,2,2,3,0,1,1,2,1,2,2,5,5,3,1,2,2,3,2,3,3,4
(Wi.)
6,9,3,2,3,4,2,1,2,3,3,4,2,1,2,1,0,1,2,3,3,2,3,4,4,3,2,3,2,1,2, 3,
4,2,1,2,3,3,2,3,4,3,2,3,4,4,3,4,5,2,3,3,4,3,4,5,5,4,3,4,5,4,4,5
(W)
5,4,4,3,3,2,3,3,2,2,1,3,4,3,2,2,3,2,3,3,1,2,0,1,1,2,1,2,4,4,2,3
(W)
5,3,4,2,2,1,2,1,1,0,2,1,4,3,3,2,3,3,2,2,4,3,3,2,4,3,2,1,3,4,2,3
(W)
5,3,4,2,4,2,3,1,4,4,3,3,3,3,2,2,3,3,2,2,2,2,1,1,4,2,3,1,3,1,2,0
(W)
5,3,2,3,4,2,1,2,3,3,4,2,1,2,1,0,1,2,3,3,2,3,4,4,3,2,3,2,1,2,3,4
(Wes)
5,4,4,3,4,3,3,2,4,3,3,2,3,2,2,1,4,3,3,2,3,2,2,1,3,2,2,1,2,1,1,0
(W)
5,4,3,4,4,3,2,3,2,3,3,4,1,2,2,3,0,1,1,2,1,2,2,3,1,2,2,3,2,3,3,4
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APPENDIX B. Hae(w—lA)m@P\AP) W

In this section, for each very special Weyl element w € Qﬂi p» We give the
rational factors contribution Hae(w*IA)m(qap\Ap) W . Our calculation
gives the following

Proposition 12. For very special Weyl elements w € W;E p» the corre-

sponding constants [ [,e—1)n(@p-np)((Ps aV) — 1) are given by the follow-
ing lists.

(Wi1)

1,4,—3,—3,—8,-32,24,24, -7, —28, 21,21, 20, 80, —60, —60, 12, 48, —36, —36,

— 18,72, 54, 54, 20, 80, —60, —60, —18, —72, 54, 54, —36, —144, 108, 108, 24, 96,

— 72, -72,10,40, —30, —30, —6, —24, 18, 18, — 16, —64, 48, 48, 10, 40, —30, —30, 25,
100, —75, —75, —8, —32,24, 24, —8, —32, 24, 24, 30, 120, —90, —90, 12, 48, —36, —36,
— 32, -128,96,96, —24, —96, 72,72, 15, 60, —45, —45, 24, 96, —72, —72, —16, —64,
48,48, —32, —128,96,96, 24, 96, —72, —72, 54, 216, —162, —162, —32, —128, 96, 96,
36,144, —108, —108, —24, —96, 72, 72, —64, —256, 192, 192, 30, 120, —90, —90

(Wi,)

9,81, —36, —72, —36, 54, 54, —36, —5, —45, 20, 40, 20, —30, —30, 20, —12, —108,
48,96, 48, —72, —72,48,12,108, —48, —96, —48, 72,72, —48,1,9, —4, —8, —4, 6,
6,—4,8,72, —32, —64, —32, 48, 48, —32, —5, —45, 20, 40, 20, —30, —30, 20, —5, —45,
20,40, 20, —30, —30, 20, 16, 144, —64, —128, —64, 96, 96, —64, —18, —162, 72, 144,
72, —108, —108, 72, —18, —162, 72, 144, 72, —108, —108, 72, 16, 144, —64, —128,

— 64,96,96, —64, —12, —108, 48, 96, 48, —72, —72,48, 12, 108, —48, —96, —48, 72,
72, —48,8,72, —32, —64, —32, 48, 48, —32, —5, —45, 20, 40, 20, —30, —30, 20

(Wi )

1,16,9,16, —18, —18, —12, —12, —5,12, —5, —5,12, -5, 8,8, —2, —32, —18, —32,
36,36, 24, 24, 10, —24, 10, 10, —24, 10, —16, — 16, 4, 64, 36, 64, —72, —72, —48,

— 48, 20,48, —20, —20, 48, —20, 32, 32, —3, —48, —27, —48, 54, 54, 36, 36, 15,

— 36,15, 15, —36, 15, —24, —24, 6,96, 54, 96, —108, —108, —72, —72, —30, 72, —30,
— 30,72, 30,48, 48, —8, —128, —72, —128, 144, 144, 96, 96, 40, —96, 40, 40,

— 96,40, —64, —64, —3, —48, —27, —48, 54, 54, 36, 36, 15, —36, 15, 15, —36, 15,
—24,-24,6,96, 54,96, —108, —108, —72, —72, —30, 72, —30, —30, 72, —30, 48, 48
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(Wi,)

1,49, 100, 36, —128, —60, —144, —64, 144, 72, —128, —60, 144, 81, 144, 72,

— 128,72, —72,120, —162, —144, 144, 100, 120, —90, —128, 120, 100, —128,
144, —96, 120, —72, —144, —162, 144, 144, —162, 144, —90, 25, —32, —48, 60, 72,
— 64,20, —60, 72, —8, —64, 35, 14, 30, 42, —8, —45, —48, 48, —24, —75, 20, —36, 40,
—8,—45,28,21,24, —8, —30, —36, 40, —80, 96, —8, —24, 21, 28, 18, 18, —45, —48,
72,60, —64, —75,108, 108, —108, 14, 35, —8, 24, —30, —64, —60, 72, —60, —60,
80,96, 96,96, —96, —108, 96, 80, —108, —108, —108, —96, 96, 96, 30, 42, —8, —48,
— 45,48, —75,—80,96, —75, 108, 108, —108

(Wis)

1,36, 64,25, —72, —36, —72, —36, 64, 36, —50, 72, —72, 64, 64, —60, 72, —50,

— 72,81, —60, —40, —40, 48, 54, 54, 48, —48, —48, —48, 54, —48, —7, 30, 20, —24,
— 48,54, 7,15, 30, 32, —36, 12, 24, —48, 15, —7, —20, —20, 18, 18, —7, 20, 30,
—7,-24,-30,32,24,12, —36, —7, 16, -2, —72, —128, —50, 144, 72, 144, 72, —128,
— 72,100, —144, 144, —128, —128, 120, —144, 100, 144, —162, 120, 80, 80, —96,

— 108, —108, —96, 96, 96, 96, —108, 96, 14, —60, —40, 48, 96, —108, 14, —30, 60,

— 64,72, —24, —48, 96, —30, 14, 40, 40, —36, —36, 14, —40, —60, 14, 48, 60, —64,

— 48,-24,72,14, 32

(Wi

1,—11,-12, 9,27, 10,20, 28, 20, —30, —54, 24, 24, —8, 32, —32, 14, 40, —54,

— 30,28, —108, 42, 144, —64, —24, 14, —96, 72, —32, —60, 25, — 108, 48, 96, —40,
— 64,96, —36, 48, 28, 49, 35, —42, —60, 144, —64, —144, 60, —243, 108, 240, —96,
— 108, 48,96, —40, 144, —64, —108, 42, 56, —96, —128, 180, 96, —96, —90, 120,
100, —60, 96, —128, —80, 120, 48, —64, —48, 72, —45, 60, 30, —12, —12, —216, —48,
— 72,96,72, —108, 72, —96, —50, 80, 96, —128, —96, 144, —108, 144, 80, —128,

— 162,216,144, —216, 192, —256, —150, 70, 70, 250, —72, 96, 72, —108, 72, —96,
— 50, 80,96, —128, —80, 120, —90, 120, 56, —96

(W)

1,-2,—11,22,—9,18,16, —32, —150, 300, 128, —256, —80, 160, 72, —144, —72,
144, 54, —108, —30, 60, 128, —256, —108, 216, 72, —144, —72, 144, 64, —128, —48,
96,32, —64, —50, 100, 48, —96, 48, —96, —48, 96, 36, —72, —20, 40, —45, 90, 48,

— 96, —36, 72,18, —36, 64, —128, —40, 80, —60, 120, 16, —32, —60, 120, 35, —70,
64, —128, —12, 24, —12,24, —80, 160, 72, —144, —48, 96, 54, — 108, —48, 96, 36,

— 72, 24,48, 30, —60, —36, 72, 36, —72, —27, 54, 15, —30, —40, 80, 25, —50, 35, —70,
— 9,18, —30, 60, 32, —64, —24, 48, 12, —24, 18, —36, —20, 40, 15, —30, —7, 14, —50,
100, 30, —60, 48, —96
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1
(W s)

56,1, —17, —13, 120, —128, 120, —105, —288, 300, —256, 240, —96, 108, 90, —72,
144, —162, —144, 120, —128, 144, 144, —128, 216, —216, —256, 20, 70, 250, 96,

— 108, —96, 80, —128, 120, 120, —96, 30, —36, —60, 48, —96, 18, —30, 100, —90, 42,
— 64,72,60, —48, 40, —45, —36, 28, —32, 20, 14, —8, —32, 27, 42, —100, —48, 72,

— 60,54, 108, —72, 77,21, —24, 40, —36, —72, 96, —108, —108, 96, —144, 144, 160,
— 11,150, —72, 81, 72, —60, 80, —75, —70, 54, 24, —10, —75, 35, —40, 24, 48, —30,
— 14,72, -90, —18, —72, 96, 72, —60, —72, 64, 96, —96, —162, 160, —108, 96, 192,
— 180, 24, 40, —48, —48, 48, —64, 90, 72, —96

(W)

1,-2,—7,14, —8,16, 20, —40, 12, —24, —18, 36, 30, —60, 20, —40, —18,
36, —36,72, 24, —48, 10, —20, —6, 12, 12, —24, —32, 64, —16, 32, 10,

— 20, —24,48,25, —50, 15, —30, 24, —48, —16, 32, —32, 64, 24, —48,
54, —108, —32, 64, 36, —72, —24, 48, —8, 16, —8, 16, —64, 128, 30, —60

(Wi,)

1,4,16,64, —3, —3, —48, —48, —18, —72, 54, 54, —18, —72, 54, 54, 16,
64, —48, —48, —12, —48, 36, 36, —5, —20, 12, 48, 15, 15, —36, —36, 8,
32,8,32, —24, —24, —24, —24, -5, 20,15, 15,9, 36, —27, —27, —5,
— 20,15, 15, —12, —48, 36, 36, 12, 48, —5, —20, —36, —36, 15, 15

(W)

1,9,4,36, -8, —32, —4,6, —16, 24, 6, —4, 24, —16, —4, —16, —3, —27,
—3,-27,24,24,12, 18,12, —18, —18, 12, —18, 12,12, 12, 6, 54, 6,
54, —48, —48, —24, 36, —24, 36, 36, —24, 36, —24, —24, —24, —2, —18,

—8,-72,16,64,8,—12,32, —48, —12,8, —48, 32, 8, 32

(Wi ,)

1, 36,25, —36, —36, 36, —50, 20, 30, —7, —24, —60, 15, —7, 64, 12, 24,
— 48,—60,—7,15,72, —7, —48, 81, 18, 18, —72, —20, —36, 54, —50,
30, —7,20, —24, 64, —40, 16, —40, 72, —48, —7, —72, 48, —30, 54, 64,

— 48,24,12, —72, 54, —30, 48, —72, 54, —36, —20, 64, —48, 32, 32, —48

(Wis)

1,25, -2, —50, —32, 64, —36, 72, 36, —72, —32, 64, 36, —72, 36, —72,
— 32,64, —6, 20,12, —40, —24, 48, —27, 54, 24, —48, 10, 15, —20, —30,
— 16,32, -6, 12, 15,10, —30, —20, —16, 32, —6, 12, 12, —24, 20, —6,
— 40,12, 27,54, —24,48,24, —48, —6,12,12, —24, 16, —32, —18, 36
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(Wie)
1,-9,-10,18, -8, 16,36, —48, 24, —24, 20, 36, —32, 16, —24, —24, —7,
21,12, —48, 48, 81, —80, 36, —32, —48, 36, 48, 32, —45, —24, 24, —60,
— 20,12, 64, —60, 32, —36, —30, 36, 24, —48, 54, 48, —40, 64, — 72, —72,
64, —108, 108,128, —10, —10, —125, —48, 54, 48, —40, 64, —60, —60, 48
(Wi,)
1,—11,-150, 128, —80, 48,72, —72, 54, —30, —50, 30, 128, —108, 72,
— 72,64, —48,32, —50, —30, 32, —24, 12, 48, —80, 72, —48, 54, —48, 36,
— 24,30, 48, —48, 36, —20, —36, 36, —27, 15, —45, 48, —36, 18, 18, —20,
15, —7,64, —40, —40, 25, —60, 35, —12, —9, 16, —60, 35, —9, 16, 64, —12
(W)
1,—7,-8,20,12,—18, 30, 20, —18, —36, 24, 10, —6, 12, —32, —16,
10, —24,25, 15,24, —16, —32, 24, 54, —32, 36, —24, —8, —8, —64, 30
(We,)
1,16,—2, —32, —18, 36, —18, 36, 16, —32, —12,24, —5,12, 10, —24,
8,8,—16,—16, —5,10,9, —18, —5,10, —12,24, 12, —5, —24, 10
(Wes)
1,4,-3,-12,—-3,-12,4,16,-3,-3,9,9,9,9, —12,—12,6,6, —18,
— 18, —18,—-18,24,24, -2, —8,6,24,6,24, —8, —32
(Wes)
1,25, —32,20, —6, —36, 36, —27, 15, 10, —6, —32, 36, —24, 36, —32,
24, —16,10,15, —16, 12, —6, —6, 20, —24, 16, —27, 24, —18,12, —6

(W)

1,-2,-5,10,-5,10,8, —16, —5, 10,9, —18, 12, —24, —12, 24, —5, 10,
8,—16,12, —24, —12, 24,16, —32, —18, 36, —18, 36, 16, —32

(We)

1,-8,12, -7, 8,30, —32,20, —16, 12, 15, —6, 24, —18, —24, 10, —32,
24,36, —16, 54, —36, —64, 25, 24, —18, —24, 10, —32, 20, 30, —8

ApPENDIX C. Probability , w

o~

Before we are able to calculate the product Hae<1>,t\Ap C({p, ") + daw),

we in this section calculate dq ) for @ € T N Ap and w € 0%, by detecting
whether wa € ®*. Our calculations give the follows, corresponding to cg[2]
in the program. (We remark that W? in all cases are also given heres.)

Proposition 13. (w,d4) for a € @7 N Ap and w € 0t is given by:
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(Wi5)

(((1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
1,1,1,27),(1,1,1,1,1,1,1,0,1,1,1,1,1,1,1, 1)),
1,1,14,27),(1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1)),
1,1,14,29),(1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1)),
1375,3,1,1),(0,1,0,1,1,0,0,1,0,0,1,0,0,1,0, 1)),
1375,3,1,27),(0,1,0,1,1,0,0,0,0,0,1,0,0,1,0,1)),
1375,3,14,27),(0,1,0,1,1,0,0,0,0,0,1,0,0,1,0, 1)),
1375,3,14,29),(0,1,0,1,1,0,0,0,0,0,1,0,0,1,0, 1)),
1,9,1,1),(0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,1)),
1,9,1,27),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1)),
1,9,14,27),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1)),
1,9,14,29),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1)),
193,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1))
193,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
193,9,14,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
193,9,14,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
301,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
301,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
301, 9, 14,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
301, 9, 14,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
325,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
325,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
325,9, 14,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
325,9, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
393,9,1,1),(0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0))
393,9,1,27),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
393, 9, 14,27), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
393, 9, 14,29), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
423,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
423,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
423,9,14,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
423,9, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
441,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
441,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
441, 9, 14,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
441, 9, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
447,9,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
447,9,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
447,9,14,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
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(447,9,14,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
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663,13,1,1),(0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0))
663,13,1,27),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
663,13, 14,27), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
663,13, 14, 29), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
687,13,1,1),(0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0))
687,13,1,27),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
687,13, 14,27), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
687,13, 14,29), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
781,13,1,1),(0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0))
781,13, 1,27),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
781,13,14,27), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
781,13,14,29), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
805,13,1,1),(0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0))
805,13, 1,27), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
805,13, 14, 27), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
805,13, 14, 29), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
963,15,1,1),(0,1,0,1,1,0,0,1,0,0,0,0,0,0,0,0))
963,15,1,27),(0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0))
963,15, 14, 27), (0,1,0,1,1,0,0,0,0,0,0,0,0,0,0, 0
963,15, 14, 29), (0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0))
1375,16,1,1),(1,1,1,1,1,0,1,1,0,0,0,0,0,0,0,0))
1375,16,1,27),(1,1,1,1,1,0,1,0,0,0,0,0,0,0,0,0))
1375,16,14,27),(1,1,1,1,1,0,1,0,0,0,0,0,0,0,0,0))
1375,16,14,29), (1,1,1,1,1,0,1,0,0,0,0,0,0,0,0,0))
1,23,1,1),(1,1,0,0,0,0,1,1,1,1,1,0,0,0, 1, 1))
1,23,1,27),(1,1,0,0,0,0,1,0,1,1,1,0,0,0, 1, 1))
1,23,14,27),(1,1,0,0,0,0,1,0,1,1,1,0,0,0,1,1))
1,23,14,29),(1,1,0,0,0,0,1,0,1,1,1,0,0,0,1,1))
361,23,1,1),(1,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0))
361,23,1,27),(1,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
361,23,14,27),(1,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
361,23, 14,29), (1,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
687,23,1,1),(0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,1))
687,23,1,27),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1))
687,23, 14,27), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1))
687,23, 14,29), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1))
775,23,1,1),(0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0))
775,23,1,27),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
775,23, 14,27), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0))
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961,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
961,23, 1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
961,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
961,23, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
963,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
963,23, 1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
963,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
963,23, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
985,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
985,23, 1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
985,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
985,23, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
987,23,1,27),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,14,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,14,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1321,23,1,1), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1321,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1321, 23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1321, 23, 14, 29), (0,0, 0,0, 0,0,0,0,0,0,0,0,0,0,0,0))
1323,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1323,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1323,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1323,23, 14, 29), (0,0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1327,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1327,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1327,23,14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1327,23, 14, 29), (0,0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1335,23,1,1), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1))
1335,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
1335,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1))
1335,23, 14, 29), (0,0, 0,0, 0,0,0,0,0,0,0,0,0,0,0, 1))
1345,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1345,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1345,23, 14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1345,23, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1347,23,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1347,23,1,27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1347,23,14, 27), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((1347,23, 14, 29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))



26

LIN WENG

1375,23,1,1),(0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1375,23,1,27), (0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1375,23, 14, 27), (0, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1375,23, 14, 29), (0, 1,0, 0,0,0,0,0,0,0,0,0,0,0,0,0))
1407,23,1,1),(0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,1))
1407,23,1,27), (0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,1))
1407,23, 14, 27), (0, 1,0,0,0,0,0,0,0,0,1,0,0,0,0, 1))
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((1407,23,14,29), (0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,1)).
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(W32)
607,4,1,1),(0,0,0,1,1,1,0,0,0)),
607,4,1,25),(0,0,0,0,0,0,0,0,0)),
607,4,13,27),(0,0,0,0,0,0,0,0,0
607, 4, 14,25),(0,0,0,0,0,0,0,0,0
608, 4, 13,25),(0,0,0,0,0,1,0,0,0
608, 4, 13,27),(0,0,0,0,0,0,0,0,0
(
(

608, 4, 14,25), (0,0,0,0,0,0,0,0,0
608, 4,14,29), (0,0,0,0,1,0,0,0,0
625,4,1,1),(0,0,1,1,1,1,0,0,0)),
625,4,1,25),(0,0,1,0,0,0,0,0,0)),
625,4,13,27),(0,0,1,0,0,0,0,0,0)),
625,4,14,25), (0,0,1,0,0,0,0,0,0)),
626,4,13,25),(0,0,1,0,0,1,0,0,0)
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( )

)

)
)
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626, 4,13,27),(0,0,1,0,0,0,0,0,0
626,4,14,25), (0,0,1,0,0,0,0,0,0)),
626,4,14,29), (0,0,1,0,1,0,0,0,0)),
649,4,1,1),(0,0,0,1,1,1,0,0,0)),
649,4,1,25),(0,0,0,0,0,0,0,0,0)),
649,4,13,27), (0,0,0,0,0,0,0,0,0
649, 4,14, 25), (0,0,0,0,0,0,0,0,0
650, 4,13,25), (0,0,0,0,0,1,0,0,0

(
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)
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)

650, 4,13,27), (0,0,0,0,0,0,0,0,0
650, 4, 14,25), (0,0,0,0,0,0,0,0,0
650, 4, 14,29), (0,0,0,0,1,0,0,0,0
655,4,1,1),(0,0,0,1,1,1,0,0,0)),
655,4,1,25),(0,0,0,0,0,0,0,0,0)),
655,4,13,27
655, 4, 14,25
656,4,13,25
656,4, 13,27
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,(0,0,0,0,0,0,0,0,0
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)

,(0,0,0,0,0,0,0,0,0
656, 4, 14,25), (0,0,0,0,0,0,0,0,0
656, 4, 14,29), (0,0,0,0,1,0,0,0,0
1,1,1,1),(1,1,1,1,1,1,1,1,1)),
1,1,1,25),(1,1,1,0,0,0,1,1,1)),
1,1,13,27),(1,1,1,0,0,0,1,1,1)),
1,1,14,25),(1,1,1,0,0,0,1,1,1)
2,1,13,25),(1,1,1,0,0,1,1,1,1)
2,1,13,27),(1,1,1,0,0,0,1,1,1)
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2,1,14,25),(1,1,1,0,0,0,1,1,1
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2,1,14,29
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241,6,1,1),(0,0,0,1,1,1,0,0,1)),
241,6,1,25), (0,0,0,0,0,0,0,0,1)),
241,6,13,27), (0,0,0,0,0,0,0,0,1)),
241,6,14,25), (0,0,0,0,0,0,0,0,1)),

242,6,13,25), (0,0,0,0,0,1,0,0,1)
242,6,13,27), (0,0,0,0,0,0,0,0,1)),
), ( )
( )

242, 6,14, 25), (0,0,0,0,0,0,0,0, 1

)
)
)
)
)
242,6,14,29),(0,0,0,0,1,0,0,0,1)),
265,6,1,1),(0,0,0,1,1,1,0,0,1)),
265,6,1,25),(0,0,0,0,0,0,0,0,1)),
265,6,13,27),(0,0,0,0,0,0,0,0,1)),
265,6,14,25), (0,0,0,0,0,0,0,0,1)
266, 6,13, 25), (0,0,0,0,0,1,0,0,1)
266, 6,13, 27), (0,0,0,0,0,0,0,0,1)
266, 6,14, 25), (0,0,0,0,0,0,0,0,1)
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266, 6, 14, 29), (0,0,0,0,1,0,0,0,1)),
175,10,1,1),(1,0,0,1,1,1,1,0,1)),
175,10,1, 25),
175,10, 13,27
175, 10, 14, 25
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,(1,0,0,0,0,1,1,0,1)
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176,10, 13,27), (1,0,0,0,0,0,1,0, 1
176,10, 14, 25), (1,0,0,0,0,0,1,0, 1
176,10, 14,29), (1,0,0,0,1,0,1,0, 1
1,16,1,1),(1,0,0,1,1,1,0,0,0)),
1,16,1,25),(1,0,0,0,0,0,0,0,0)),
1,16,13,27),(1,0,0,0,0,0,0,0,0)),
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1,16, 14, 25), (1,0,0,0,0,0,0,0,0)),
2,16,13,25),(1,0,0,0,0,1,0,0,0)),
2,16,13,27),(1,0,0,0,0,0,0,0,0)),
2,16,14,25),(1,0,0,0,0,0,0,0,0)),
2,16,14,29),(1,0,0,0,1,0,0,0,0)),
31,16,1,1),(0,0,0,1,1,1,0,0,0)),
31,16,1,25),(0,0,0,0,0,0,0,0,0)),
31,16,13,27),(0,0,0,0,0,0,0,0,0)),
31,16, 14, 25),(0,0,0,0,0,0,0,0,0)),
32,16,13,25),(0,0,0,0,0,1,0,0,0
32,16,13,27),(0,0,0,0,0,0,0,0,0)),
)i (
)i (

32,16, 14, 25), (0,0,0,0,0,0,0,0,0
32,16, 14,29), (0,0,0,0,1,0,0,0,0
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49,16,1,1),(0,0,0,1,1,1,0,0,0)),
49,16,1,25), (0,0,0,0,0,0,0,0,0)),
49,16,13,27), (0,0,0,0,0,0,0,0,0)),
49,16,14, 25), (0,0,0,0,0,0,0,0,0)),
50,16,13,25), (0,0,0,0,0,1,0,0,0)
50,16,13,27), (0,0,0,0,0,0,0,0,0)),
50,16, 14, 25), (0,0,0,0,0,0,0,0,0)
50,16, 14, 29), (0,0,0,0,1,0,0,0,0)),
55,16,1,1),(0,0,0,1,1,1,0,0,0)),
55,16,1,25), (0,0,0,0,0,0,0,0,0)),
55,16,13,27), (0,0,0,0,0,0,0,0,0)),
55,16, 14, 25), (0,0,0,0,0,0,0,0,0)),
6,16,13,25), (0,0,0,0,0,1,0,0,0)),
) )
) )
) )

)

)
)
)
)
)
)
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(

56,16,13,27), (0,0,0,0,0,0,0,0,0)
56,16, 14, 25), (0,0,0,0,0,0,0,0,0)),
56,16, 14, 29), (0,0,0,0,1,0,0,0,0)),
151,16,1,1),(0,0,0,1,1,1,0,0,0)),
151,16, 1,25), (0,0,0,0,0,0,0,0,0)),
151, 16,13,27), (0,0,0,0,0,0,0,0,0)),
151,16, 14, 25), (0,0,0,0,0,0,0,0,0)),
152, 16,13, 25), (0,0,0,0,0,1,0,0,0)
152, 16,13,27), (0,0,0,0,0,0,0,0,0)
152,16, 14, 25), (0,0, 0,0,0,0,0,0,0)),
152,16, 14, 29), (0,0,0,0,1,0,0,0,0)),
175,16,1,1),(0,0,0,1,1,1,0,0,0)),
175,16, 1,25), (0,0,0,0,0,0,0,0,0)),
175,16,13,27), (0,0,0,0,0,0,0,0,0)),
175,16, 14, 25), (0,0,0,0,0,0,0,0,0)),
176, 16,13, 25), (0,0,0,0,0,1,0,0,0)
176,16,13,27), (0,0,0,0,0,0,0,0,0)
( )
( )

)

)
)
),
)
)
)

176,16, 14,25), (0,0,0,0,0,0,0,0,0)),
176,16, 14, 29), (0,0, 0,0, 1,0,0,0,0)),
241,16,1,1),(0,0,1,1,1,1,0,0,0)),

241,16,1,25), (0,0, 1,0,0,0,0,0,0)),
241,16, 13,27
241,16, 14,25
242,16, 13,25
242,16, 13,27
242,16, 14,25
242,16, 14, 29

)
)
),
)
)
)

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

,(0,0,1,0,1,0,0,0,0

)

)

e T T T T T T T T T s T T s T T T T T T T T T T T T T s T T T s T T T T T T e T

(
(
(
(
(
(
(
(
(
(
(
(
(®
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

~— — ~— ~— ~— ~—

)



LIN WENG

655,16,1,1),(1,1,1,1,1,1,0,0,0)),
655,16,1,25),(1,1,1,0,0,0,0,0,0)),
655,16,13,27),(1,1,1,0,0,0,0,0,0)),
655, 16,14, 25), (1,1,1,0,0,0,0,0,0
656, 16,13, 25),(1,1,1,0,0,1,0,0,0
656,16, 13,27),(1,1,1,0,0,0,0,0,0

(

(

)

656, 16, 14, 25), (1,1,1,0,0,0,0,0,0
656, 16, 14,29), (1,1,1,0,1,0,0,0,0

)
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE Bl

(Wis)
1,1,1,1),(1,1,1,1,1,1, 1)),
1,1,1,23),(1,0,0,0,0,1,0)),
1,1,12,25),(1,0,0,0,0,0,0)),
1,1,13,23),(1,0,0,0,0,0,0)
2,1,13,23),(1,0,0,0,0,0,0)
2,1,14,23),(1,0,0,0,0,0,0)
3,1,12,25),(1,0,0,0,0,0,0)
3,1,13,23),(1,0,0,0,0,0,0)
4,1,12,23),(1,0,0,0,1,1,1)
4,1,12,25),(1,0,0,0,0,0,0)
)
)
)
)
)
)
)

) Y

) )
) )
) )
) )

) )

)
)
)
)
)
)
)
; )
4,1,13,27),(1,0,0,1,0,0,0))
5,1,12,25),(1,0,0,0,0,0,1))
5,1,14,23),(1,0,0,0,0,0,0))
5,1,14,29), (1,0,1,1,0,1,0))
6,1,13,23),(1,0,0,0,0,0,1))
6,1,13,27),(1,0,0,1,0,0,0))
145,1,1,1),(1,1,1,1,1,1,1))
145,1,1,23),(1,0,0,0,0,1,0)),
145,1,12,25), (1,0,0,0,0,0,0)),
145,1,13,23),(1,0,0,0,0,0,0
146, 1,13,23), (1,0,0,0,0,0,0
146, 1,14,23), (1,0,0,0,0,0,0
147,1,12,25), (1,0,0,0,0,0,0
147,1,13,23),(1,0,0,0,0,0,0
148,1,12,23),(1,0,0,0,1,1,1
148,1,12,25), (1,0,0,0,0,0,0

(

(

(

(

(

(
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) )
) Y
) Y
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)

m~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~~~

)

)
)
)
)

)

148,1,13,27), (1,0,0,1,0,0,0
149, 1,12,25), (1,0,0,0,0,0, 1
149, 1,14,23), (1,0,0,0,0,0,0
149, 1,14,29), (1,0,1,1,0,1,0
150, 1,13,23), (1,0,0,0,0,0, 1
150, 1,13,27), (1,0,0,1,0,0,0
1,6,1,1),(0,1,1,1,1,1,1)),
1,6,1,23),(0,0,0,0,0,1,0)),
1,6,12,25),(0,0,0,0,0,0,0)),
1,6,13,23),(0,0,0,0,0,0,0
2,6,13,23),(0,0,0,0,0,0,0
2,6,14,23),(0,0,0,0,0,0,0
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LIN WENG

4,6,12,23
4,6,12,25
4,6,13,27
5,6,12, 25
5,6,14,23
5,6,14, 29
6,6,13,23

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

),
)

)

(
(
(
(
,(0,0,0,0,0,0,0)),
,(0,0,1,1,0,1,0)),
,(0,0,0,0,0,0,1)
6,6,13,27),(0,0,0,1,0,0,0)
25,6,1,1),(0,1,1,1,1,1,1)),
25,6,1,23),(0,0,0,0,0,1,0)),
25,6,12,25),(0,0,0,0,0,0,0)),
25,6,13,23),(0,0,0,0,0,0,0)),
26,6,13,23),(0,0,0,0,0,0,0)),
26,6,14,23),(0,0,0,0,0,0,0)),
27,6,12,25),(0,0,0,0,0,0,0)),
27,6,13,23),(0,0,0,0,0,0,0)),
28,6,12,23),(0,0,0,0,1,1,1)),
)
)
)
)
)
)
)

)

~— — — — — ~— — ~—

—~ -

)

(
(
(
(
(
(
28,6,12,25),(0,0,0,0,0,0,0)),
28,6,13,27),(0,0,0,1,0,0,0)),
29,6,12,25), (0,0,0,0,0,0,1)

,(0,0,0,0,0,0,0)

,(0,0,1,1,0,1,0)),
30,6,13,23),(0,0,0,0,0,0,1)
30,6,13,27),(0,0,0,1,0,0,0)
121,6,1,1),(0,1,1,1,1,1,1)),
121,6,1,23),(0,0,0,0,0,1,0)),
121,6,12,25), (0,0,0,0,0,0,0
121,6,13,23), (0,0,0,0,0,0,0
122,6,13,23), (0,0,0,0,0,0,0
122,6,14,23), (0,0,0,0,0,0,0
123,6,12,25), (0,0,0,0,0,0,0
123,6,13,23), (0,0,0,0,0,0,0
124,6,12,23),(0,0,0,0,1,1,1
124,6,12,25), (0,0,0,0,0,0,0

) (

) (

) (

) (

) (

) (

29,6, 14, 23
29,6, 14, 29

)

)

)

~— O O Y Y Y O —

124,6,13,27),(0,0,0,1,0,0,0
125,6,12, 25), (0,0,0,0,0,0, 1
125,6,14, 23), (0,0,0,0,0,0,0
125,6, 14,29), (0,0,1,1,0,1,0
126,6,13,23), (0,0,0,0,0,0, 1
126,6,13,27), (0,0,0,1,0,0,0
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE B3

145,6,1,1),(0,1,1,1,1,1,1)),
145,6,1,23),(0,0,0,0,0,1,0)),
145,6,12,25), (0,0,0,0,0,0,0
145,6,13,23), (0,0,0,0,0,0,0
146,6,13,23), (0,0,0,0,0,0,0
146, 6, 14,23), (0,0,0,0,0,0,0
147,6,12,25), (0,0,0,0,0,0,0
147,6,13,23), (0,0,0,0,0,0,0
148,6,12,23),(0,0,0,0,1,1,1
148,6,12,25), (0,0,0,0,0,0,0

(

(

(

(

(

(

148,6,13,27), (0,0,0,1,0,0,0
149,6,12,25), (0,0,0,0,0,0, 1
149, 6,14, 23), (0,0,0,0,0,0,0
149,6,14,29),(0,0,1,1,0,1,0
150,6,13,23), (0,0,0,0,0,0, 1
150,6,13,27), (0,0,0,1,0,0,0
25,10,1,1),(0,1,1,1,1,1,1)),
25,10,1,23),(0,0,0,0,0,1,0)),
25,10,12, 25
25,10, 13,23
26,10, 13,23
26,10, 14, 23
27,10,12,25
27,10, 13,23
28, 10,12, 23
28,10,12,25
28,10, 13,27
29, 10,12, 25
29,10, 14, 23
29,10, 14, 29
30,10, 13,23

)
)
)
)

)

)
)
)
)
)
)
)
)
)
)
)
)
)
)

— — — — — — — — — — — — — —

)

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

,(0,0,0,0,0,0,1))
30,10, 13,27),(0,0,0,1,0,0,0))
121,10,1,1),(0,1,1,1,1,1,1)),
121,10, 1,23),(0,0,0,0,0,1,0)),
121,10, 12, 25), (0,0,0,0,0,0,0)),
121,10, 13, 23), (0,0, 0,0,0,0,0
122,10, 13, 23), (0,0, 0,0,0,0,0
122,10, 14, 23), (0,0, 0,0,0,0,0
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)

123,10, 12, 25), (0,0,0,0,0,0,0
123,10, 13,23), (0,0,0,0,0,0,0
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124,10, 12, 23),
124,10, 12, 25),
124,10, 13,27),
125,10, 12, 25),
125,10, 14, 23)
125,10, 14, 29),
126,10, 13,23),
126,10, 13, 27),

LIN WENG

)

A~ N /N N N N /N /N

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



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE BE5

(Wi )
1,1,1,1
1,1,1,4
1,1,2,4
1,1,3,3

1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
0,1,1,1,1,0,0,0,0,0,0,0,1,1,1,0,1,1,0,1,0)),
)
)

)

)

0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0
10,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)),
10,1, 3,3), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)
17,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
17,1,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
18,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
18,1, 3,3), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
19,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)
19,1, 3,3), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)
) )
) )
) )
) )
) )
) )
) )

) )

) )

— ~— ~— —
~ Y~ I~

)
);
);
);
);
);
);
);
22,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,1,1,0,1,0))
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
46,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
48,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
65,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0)),

65,1,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
66,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0)),
71,1,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
91,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)),

91,1,13,4),(0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
92,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)),

94,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)),
95,1,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)),
97,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),

97,1,14,4),(0,0,1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0)),
100,1,2,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
101,1,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
102,1,2,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
106,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
108,1,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

)

22,1,3,3),

)

23,1,2,4),

)

23,1,3,3),

)

24,1,2,4),

)

24,1,3,3),
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LIN WENG

((113,1,12,4), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((115,1,13,4), (0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
((1,2,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1)),
((3,2,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1)),
((19,2,2,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1)),
((22,2,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((23,2,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((24,2,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((34,2,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1)),
((46,2,11,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((48,2,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((65,2,12,25), (0,0,0,1,1,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,1)),
((71,2,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((91,2,13,4),(0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1)),
((91,2,13,27),(0,0,1,1,1,0,0,1,1,1,1,0,0,1,1,0,0,1,0,0,0)),
((97,2,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1)),
((97,2,14,4),(0,0,1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0)),
((97,2,14,29),(0,1,1,1,1,0,1,1,1,1,1,0,1,1,1,0,1,1,0,1,0)),
((100,2,3,3), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((101,2,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((102,2,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((71,3,12,25),(0,0,0,1,1,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,0)),
((91,3,13,4),(0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
((97,3,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1, 1, 1)),
((101,3,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1))
((102,3,2,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1)),
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((

9

106,3,11,23), (0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1, 1
108,3,11,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 1)
113,3,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1)
113,3,12, 25
115,3,3,3),
115,3,13,27

),

)

~— —

)

),

~—

,(0,0,0,1,1,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1)),
,(0,0,1,1,1,0,0,1,1,1,1,0,0,1,1,0,0,1,0,0,0)),
116,3,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1)),

42,4,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0)),
48,4,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0)),
65,4,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

—_
~—

(
71,4,12,4),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

,(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,1,1,1,1,1))
92,4,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1, 1)),
94,4,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1, 1)),
94,4, 11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0, 1,0)),

91,4,2,21)

9
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95,4,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1)),
95,4,12,25),(0,0,0,1,1,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,0)),
108,4,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0)),
10,6,2,21), (0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0)),
18,6,2,21), (0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
22,6,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
24,6,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
34,6,11,4), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)),
42,6,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
46,6,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
48,6,11,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
65,6,2,4),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1, 1)),
65,6,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,1,0,1,0)),
66,6,3,3),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1, 1)),
66,6,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0)),
72,6,11,23),(0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0)),
92,6,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0, 1,0)),
100, 6,2,21), (0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
102,6,2,21), (0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
1,10,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0)),
1,10,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0))
10, 10,2, 4
10,10,3,3
17,10,2, 4
17,10,3,3
18,10, 2,4
18,10,3,3
19,10, 2,4
19,10,3,3
22,10,2,4
22,10,3,3
23,10,2,4
23,10,3,3

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

0
0
(
(
(
(
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
(
(
(
(
(
(
(
(

));
));
));
));
));
));
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
24,10,2,4),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
24, 10,3, 3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
34,10,2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0)),
34,10,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,1,1,0,1,0)),
34,10,3,4),(1,1,1,1,1,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1, 1)),
42,10, 2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0))
46, 10, 2, 21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0))
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48,10, 2,21),(0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
65, 10, 3, 3), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0)),
91, 10,3, 3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)),
92,10,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0))
97,10,3,3),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
100, 10, 3, 3), (0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
101, 10, 3, 3), (0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
102, 10, 3, 3), (0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
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(Wi )
1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
1,1,1,58),(0,1,1,1,0,1,1,0,1,0,0,0,0,0,0)),
1,1,11,58),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
1,1,28,21),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
4,1,11,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
4,1,28,21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
))
))
))
))

)

)

)
5,1,11,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
5,1,28,21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
)
)

)

6,1,11,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
10,1,11,58),(0,0,0,0,0,1,1,0,1,0,0,0,0,0,0)),
10,1,12,58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
12,1,12,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
17,1,11,58), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)
17,1,13,58),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0)
18,1,12,58), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)
) )
) )
) )
) )
) )

)

A~ N N N N /N /N

6,1,28,21),

)

)
);
);
);
);
);
19,1,11,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
19,1,14,58),(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0))
20,1, 11,58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
22,1,12,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
23,1,13,58),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
145,1,11,58),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)),
145, 1,28, 21),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
148,1,11,58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
148, 1,28,21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
149, 1,11,58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
149, 1,28, 21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
150, 1,11, 58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
150, 1, 28, 21), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
172,1,12,58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
) )

) )

) )

) )

) )

) )

) )

) )

)

)

)

)

o~ o~ o~ o~ o~ o~ o~ o~ o~ o~

)

)
);
);
);
);
);
)
)
)
174,1,12,58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
197,1,13,58), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
217,1,14,29),(0,1,1,1,0,1,1,0,1,0,0,1,1,1,1))
217,1,14,58),(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0))
217,1,28,21),(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0))
218,1,28,21),(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0))
283,1,28,21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
284,1,28,21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

)
)
)
)
)
)

)

(
(
(
(
(
(
(
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((331,1,13,
((331,1,28,
((343,1, 11,
((344,1, 11,
((350,1,12,
((355,1,13,
((355,1,13,
((401,1,28,
((425,1, 12,
((425,1,28,
((449,1, 12,
((453,1, 11,
((455,1, 12,
((455,1, 12,
((473,1, 12,
((514,1,11,
((514,1,28,
((514,1,28,
((516,1, 11,
((538,1,11,
((540,1, 11,
((546,1, 11,
((546,1, 11,
((550, 1,11,
((574,1,11,
((
((
((
((
((
((
((
((
((
((
((
((
((
((

586, 1,11,

1,10,1,1
1,10,1,5
1,10, 11,
1,10, 28,
4,10, 11,
4,10, 28,
5,10, 11,
5,10, 28,
6,10, 11,
6,10, 28,

10,10, 11,
10,10, 12,
12,10, 12,

LIN WENG

27),
21),
58),
58),
58),
27),
58),
21),
25),
21),
25),
58),
25),
58),
25),
23),
21),
)
)
)
)
)
)
)
)

0,0,1,1,0,0,1,0,0,0,0,0,1,1,1))
0,0,0,0,0,0,0,1,1,1,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,1,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,1,0,0,0,0,0))
0,0,0,0,0,0,0,0,0,1,0,0,0,0,0))
0,0,1,1,0,0,1,0,0,0,0,0,1,1,1))
0,0,0,1,0,0,0,0,0,1,0,0,0,0,0))
0,0,0,0,0,0,0,0,1,0,0,0,0,0,0))
0,0,0,1,0,0,0,0,0,0,0,0,0,1,1))
0,0,0,0,1,1,1,1,1,1,0,0,0,0,0))
0,0,0,1,0,0,0,0,0,0,0,0,0,1,1))
0,0,0,0,0,0,0,1,1,1,0,0,0,0,0)),
0,0,0,1,0,0,0,0,0,0,0,0,0,1,1)),
)
)
)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)

)

)

0,0,0,0,0,0,0,1,1,1,0,0,0,0,0
0,0,0,1,0,0,0,0,0,1,0,0,0,1, 1
0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
0,0,0,0,0,1,1,0,1,0,0,0,0,0,0
1,1,1,1,1,1,1,1,1,1,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1
0,0,0,0,1,1,1,1,1,1,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
23),(0,0,0,0,0,0,0,1,1,1,0,0,0,0, 1
23),(0,0,0,0,0,0,0,0,0,1,0,0,0,0,1
),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
8),(0,1,1,1,0,1,1,0,1,0,0,0,0,0,0)),
58),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)),
21), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,0
58), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
21
58
21

)
)

)

58),
23),
23),
23),
23),
58),
23),

)

)

)

)

)

)

)

)
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)

Y

)
( )
( )
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
21),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

58),(0,0,0,0,0,1,1,0,1,0,0,0,0,0,0)),
58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
58),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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17,10,11,58),
17,10,13,58),
18,10, 12, 58),

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

)

)
19,10,11,58),

)

)

)

)

)
0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
0,0,0,0,0,0,0,0,1,0,0,0,0,0,0)),
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
)
)
)
)

)

)

19,10, 14, 58
20,10, 11, 58),
22,10, 12, 58),
23,10, 13, 58),
145,10, 11,58
145, 10, 28,21
148,10, 11,58
148, 10, 28,21
149,10, 11,58
149, 10, 28, 21
150,10, 11,58
150, 10, 28, 21
172,10,12,58
174, 10,12, 58
197,10, 13,58
217,10, 14, 29
217,10, 14, 58
217,10, 28, 21
218, 10, 28, 21
283, 10, 28, 21
284,10, 28, 21
331, 10,13, 27
331, 10, 28, 21
343,10, 11, 58
344, 10,11, 58
350, 10, 12, 58
355,10, 13, 27
355, 10, 13, 58
401,10, 28, 21
425,10, 12,25
425,10, 28, 21
449,10, 12, 25
453,10, 11, 58
455,10, 12,25
455, 10,12, 58
473,10,12,25

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

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

) )
)

)

N N N N N N N N

)

9
9
9
9
9
9
9
9
9
9
9
9
9

9

.(0,0,1,1,0,0,1,0,0,0,0,0,1,1,1
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0
.(0,0,1,1,0,0,1,0,0,0,0,0,1,1,1
,(0,0,0,1,0,0,0,0,0,1,0,0,0,0,0
,(0,0,0,0,0,0,0,0,1,0,0,0,0,0,0
.(0,0,0,1,0,0,0,0,0,0,0,0,0,1, 1
,(0,0,0,0,1,1,1,1,1,1,0,0,0,0,0
.(0,0,0,1,0,0,0,0,0,0,0,0,0,1, 1
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0
.(0,0,0,1,0,0,0,0,0,0,0,0,0,1, 1
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0
.(0,0,0,1,0,0,0,0,0,1,0,0,0,1, 1

9
9
9
9
9
9
9
9
9
9
I
I
9

9
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((514,10,11,23),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1))
((514, 10,28, 21),(0,0,0,0,0,1,1,0,1,0,0,0,0,0,0))
((514,10,28,58), (1,1,1,1,1,1,1,1,1,1,0,0,0,0,0))
((516,10,11,23),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1))
((538,10,11,23),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((540,10,11,23),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
(( ) ( )
(( ) ( )
(( ) ( )
(( ) ( )
(( ) ( )

9
9
9

9

546,10, 11,23), (0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1
546,10, 11,58), (0,0,0,0,1,1,1,1,1,1,0,0,0,0,0
550,10, 11,23), (0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
574,10, 11,23), (0,0,0,0,0,0,0,1,1,1,0,0,0,0, 1
586,10, 11,23), (0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1

9

9

9

9



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE K3

W)
1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
1,1,1,32),(0,0,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,1,1,0,0,1,1,1,0,0,1, 1, 1)),
1,1,1,106),(0,1,1,1,1,0,1,1,1,0,1,1,0,1,0,0,0,1,0,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1)),
1,1,16,36), (0,0,0,0,1,0,0,0,0,0,0,0,1,1, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),
1,1,16,106), (0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0, 1, 1)),
1,1,38,34),(0,0,0,1,1,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0, 1, 1)),
1,1,38,106), (0,0,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,1,1,0,0,1,1,1,0,0,1,1, 1)),
175,1, 16, 36), (0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
241,1, 16, 36), (0, 0,0, 0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
265, 1, 16, 36), (0, 0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
361,1, 16, 106), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),
361,1,38,34),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),
481,1,1,32),(0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0, 1, 1)),
481,1,17,38),(0,0,0,0,1,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
481,1,17,106), (0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),
481,1, 38, 106), (0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,1, 1)),
505,1,17,38),(0,0,0,0,1,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
601, 1, 16, 36), (0, 0,0, 0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
607, 1, 16, 36), (0, 0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
), (
), (

)

625, 1, 16, 36), (0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
655, 1, 16, 36), (0,0,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
687,1, 16, 106), (0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
687,1,38,34),(0,0,0,1,1,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
775,1,16,106), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
775,1,38,34),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
841,1,17,38),(0,0,0,0,1,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
865,1,17,38),(0,0,0,0,1,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
895,1,17,106),(0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
0
961, 1,38, 34),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
963, 1, 16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
963, 1, 38, 34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
985, 1, 16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
985, 1,38, 34),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
987,1, 16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
987,1, 38, 34),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1081,1,17,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1105,1,17,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

)

)
)
)
961,1,16,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
)
)



44 LIN WENG

1201, 1, 1,32), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),
1201, 1,38, 106), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1)),
1202, 1, 1,32), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1)),

1202, 1, 18, 40), (0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 0,0, 0,0, 0, 0)
1202, 1, 18, 106), (0,0, 0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1202, 1,38, 106), (0,0, 0,0, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 1
)
)

~—

)

~—

)
)

1226, 1,18, 106), (0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

)

~— —
~— ~— ~— ~—

((

((
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((
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((1321,1,16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
((1321,1,38,34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1323,1,16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0
((1323,1,38,34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1327,1,16,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0
((1327,1,38,34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1335,1,16, 106), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0
((1335,1,38,34), (0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1345,1,16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
((1345,1,38, 34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1347,1,16,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
((1347,1,38,34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1375,1,16, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
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)

),
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1375,1,38,34), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)
1407, 1,16, 106), (0,0, 0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1
1407, 1,38, 34), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)
1440, 1,1,32), (0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 1)),

),

~— o — ~—

1440, 1,38, 106), (0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1)),
1441,1,17,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1447,1,17,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1465, 1,17, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1495,1,17,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
1527,1,1,32), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 1)),

1527,1,38,106), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1)),
1562, 1,18, 106), (0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1586, 1,18, 106), (0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1615,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

1615, 1,38, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
1616,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

1616, 1,38, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
1681,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

1681, 1,38, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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((1682,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1682,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1683,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1683,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1686,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1686,1,19,3),(0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1, 1)),
((1686,1,19,58),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 0)),
((1686, 1,19, 106), (0,0,0,0,0,0,1,1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1686, 1, 38,106), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1705,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1705,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1706,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1706, 1, 38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1707,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1707,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1710,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1710,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1801,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1801,1, 38, 106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1802,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1802,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1803,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1803,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1806,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1806, 1, 38,106), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1807,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1807,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1808,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1808, 1, 38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1815,1,1,32), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1815,1,38,106), (0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,1,1,32),(0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,1,2,106), (0,1,1,1,1,0,1,1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,1,28,106), (0,0,0,0,0,0,1,1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 1, 1)),
((1824,1,38,106), (0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1825,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1825,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1826,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1826,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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((1827,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1827,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1830,1,1,32), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1830,1,38,106), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1855,1,1,32), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1855,1,38,106), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1856,1,1,32), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1856, 1, 38,106), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1887,1,1,32),(0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1887,1,38,106), (0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1920,1,1,32),(0,0,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1920,1,38,106), (0,0,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE H7

W)
1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
1,1,1,29),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),
1,17,1,1),(1,1,1,1,1,1,0,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1,17,1,29),(1,1,1,1,1,1,0,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1233,18,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1)
1233,18,1,29), (0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1
1234,18,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1)
1234,18,1,29), (0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1,1
1,22,1,1),(0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1,22,1,29),(0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
33,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
33,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
34,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
34,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
61,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
61,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
63,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
63,22, 1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
64,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
64,22, 1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
65,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
65,22, 1,29),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
0
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73,22,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
73,22,1,29),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
81,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
81,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
82,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
82,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
85,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
85,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
87,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
)
)
)
)
)
0)

);

)

87,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
88,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
88,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
89,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
89,22,1,29),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
91,22,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
91,22,1,29),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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97,22,1,1),(0,1,1,0,1,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
97,22,1,29),(0,1,1,0,1,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
181,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
181,22, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
183,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
183,22, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
184,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
184,22, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
185,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
0
)
0
)
0

9

)
)
)
185,22, 1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
205,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
205,22, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
207,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
)
208,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
208,22, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
0)
)
)
)
)
)

)

)

)

)

)
207,22, 1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

)

209,22, 1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

)

)

)

)

)

)

((

((

((

((

((

((

((

((

((

((

((

((

((

((

((

((

(( :
((209,22,1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((273,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((273,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((274,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((274,22,1,29),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((361,22,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1)),
((361,22,1,29), (0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
((577,22,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0, 1
((577,22,1,29),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0, 1)),
((687,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 1)),
((687,22,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),
((688,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),
((688,22,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),
((1407,22,1,1),(0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,0,1,1)
((

(( )
((

((

((

((

((

((

((

)
)
1407,22,1,29), (0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,0,1, 1)),
)
)

1)

9

)

1
)
1
)
1
)
1
)
1
)

)

1887,22,1,1),(0,1,1,0,1,1,0,1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,1,0,1,1,0,0,1, 1)),
1887,22,1,29),(0,1,1,0,1,1,0,1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,1,0,1,1,0,0, 1, 1)),
481,23,1,1),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0, 1,1, 1)
481,23,1,29),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,1, 1
97,24,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
97,24,1,29), (0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

105,24, 1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

105,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

)
),
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106,24, 1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
106,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
109,24, 1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
109,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
111,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
111,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
112,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
112,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
113,24,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
113,24, 1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
115,24,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
115,24, 1,29),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
187,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
187,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
189,24, 1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
189,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
190,24, 1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
190,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
191,24, 1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
191,24, 1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
275,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
275,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
276,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
276,24, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
362,24,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1)),
362,24, 1,29), (0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1)),
553,24,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1)),
553,24,1,29),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1,0,0,0,1)),
91,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
91,25,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
93,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
93,25,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
94,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
94,25,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
95,25,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
95,25,1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
235,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
235,25, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
237,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
237,25,1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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238,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
238,25, 1,29), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0
239,25,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
239,25, 1,29), (0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0
65,26,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
65,26,1,29), (0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
66,26,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

66,26,1,29), (0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
34,27,1,1),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

34,27,1,29),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
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(Wis)
((1375,3,44,1),(0,0,1,1,0,0,1,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1))
((1,1,15,1),(1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,1,1, 1,
1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1)),
((1,1,44,1),(0,0,1,1,0,0,1,0,1,0,0,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,
0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,0,1,0,0,0,0,0,1, 1)),
((1,1,56,1),(0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0, 1,
0,1,1,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1)),
((481,1,56,1),(0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1)),
((1201,1,56,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),

((1202,1,56,1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
((1440,1,56,1),(0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1527,1,56,1),(0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1615,1,56,1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1616,1,56,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1681,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1682,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1683,1,56,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1686,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1705,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1706,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1707,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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((1710,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1801,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1802,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1803,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1806, 1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1807,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1808,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1815,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,1,29,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1, 1)),
((1824,1,55,1),(1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1825,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1826,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1827,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1830,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1855,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((1856, 1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((1887,1,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),
((1920,1,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1)),
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((516,8,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0, 0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

((550,8,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0, 0, 0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((586,8,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0, 0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((592,8,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0, 0, 0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1615,8,56,1), (0,0,1,1,0,0,1,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((455,7,47,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((479,7,47,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1705,7,56,1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1706,7,56,1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((343,5,50,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1801,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1802,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1803,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1806,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1825,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1826,5,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1827,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1830,5,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
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((908,12,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((950,12,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((816,11,47,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((840,11,47,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1615, 11,56, 1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1)),

((1616, 11,56, 1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1)),
((1,9,44,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),

((193,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((301,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((325,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((393,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

((423,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((441,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((447,9,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1527,9,56,1),(0,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1202, 20,47, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1226, 20,47, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1562, 20,47, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1586, 20,47, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1686, 19, 50, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE E5

((1801, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1802, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1803, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1806, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1807, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1808, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1815, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1824,17,29,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1, 1)),
((1824,17,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1825, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1826,17,56,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1827,17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1830, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1855, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((1856, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((1887,17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),
((1920, 17,56, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1, 1)),
((1375,16, 44, 1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1)),
((1495, 16, 45, 1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1)),
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((963,15,44,1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1086, 14, 45, 1), (0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((663,13,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((687,13,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((781,13,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((805,13,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1440,27,54,1),(1,1,1,1,1,1,1,0,1,0,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1,23,44,1),(0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0,0,0,0,0,0,0,
0,0,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),

((361,23,44,1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),
((481,23,56,1),(0,1,1,1,0,1,1,0,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,0,0,0, 1,
0,1,1,0,1,1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,0,1,0,1,1, 1)),

((687,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1)),

((775,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

((961,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((963,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((985,23,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((987,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1321, 23,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1323,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1327,23,44,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE B7

((1335, 23,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1345, 23,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1347, 23,44, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1375, 23,44, 1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1407, 23,44, 1), (0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
((1887,22,56,1),(0,0,1,1,0,0,1,0,1,0,0,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,
0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,0,1,0,0,0,0,0,1, 1)),

((481,21,45,1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 0,
0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

((895,21,45,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)),

((1081, 21, 45, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1105, 21, 45, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1441, 21,45, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1447,21, 45, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1465, 21, 45, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),

((1495, 21, 45, 1), (0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))



LIN WENG

1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)
1,1,14,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1
1,9,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,1,1)
1,9,14,1),(0,0,0,0,0,0,1,0,0,0,0,0,0, 1,1
1,23,1,1),(1,1,0,0,0,0,1,1,1,1,0,0,0,1, 1
1,23,14,1),(1,1,0,0,0,0,1,1,1,1,0,0,0,1, 1)
193,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1)
193,9,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
301,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
0,0

)

)

)
)
)
)
)
1))
)
)
301,9,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
325,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
325,9,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
361,23,1,1),(1,1,0,0,0,0,1,0,0,0,0,0,0,0,0))
361,23,14,1),(1,1,0,0,0,0,1,0,0,0,0,0,0,0,0))
393,9,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
393,9,14,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0
423,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
423,9,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
)

0

)

)

)

)

441,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
441,9,14, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,
447,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
447,9,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
663,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
663,13,14,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
687,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0))
687,13,14,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
687,23,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,1,1))
687,23,14,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,1,1)
775,23,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0))
775,23,14,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
781,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0))
781,13,14,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
)

0)

)

0)

)

)

)
)
)
)

)

)
)

)
)

0))
0))
)
)
)
)

)
805,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0
805,13,14,1), (0,0,0,0,1,0,0,0,0,0,0,0,0,0,
961,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
961,23,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,
963,15,1,1),(0,1,0,1,1,0,1,0,0,0,0,0,0,0,0
963, 15,14, 1), (0,1,0,1,1,0,1,0,0,0,0,0,0,0,0))
963,23,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
963,23, 14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

)

)

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N /SN

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE E9

985,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
985,23, 14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1321,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1321,23,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1323,23,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
1323,23,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1327,23,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
1327,23,14,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,

0))
0))
)

)

((

((

((

((

((

((

((

((

((

(( 0,
((1335,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
((1335,23,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1))
((1345,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1345,23,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0
((1347,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1347,23,14,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((1375,3,1,1),(0,1,0,1,1,0,0,0,0,1,0,0,1,0,1))
((1375,3,14,1),(0,1,0,1,1,0,0,0,0,1,0,0,1,0,1
((1375,16,1,1),(1,1,1,1,1,0,1,0,0,0,0,0,0,0,0
((1375,16,14,1),(1,1,1,1,1,0,1,0,0,0,0,0,0,
((

((

((

((

0)
)
0)
)
0))
)
)
)
0))
)

9

)

)
)
0,0))
1375,23,1,1),(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0))
1375,23,14,1), (0,1,0,0,0,0,0,0,0,0,0,0,0,0,0))
1407,23,1,1),(0,1,0,0,0,0,0,0,0,1,0,0,0,0,1))
0,

1)
1407,23,14,1), (0,1,0,0,0,0,0,0,0,1,0,0,0,0, 1

)



60 LIN WENG

(Wi,)

)

1,1,1,1),(1,1,1,1,1,1,1)),((1,1,13,1),(1,1,1,0,1,1,1)),)
1,16,1,1),(1,0,0,1,0,0,0)), ((1,16,13,1),(1,0,0,0,0,0,0)),)
2,1,13,1),(1,1,1,0,1,1,1)),((2,1,14,1), (1,1,1,0,1,1,1)),)
2,16,13,1),(1,0,0,0,0,0,0)), ((2,16,14,1), (1,0,0,0,0,0,0)),)
31,16,1,1),(0,0,0,1,0,0,0)), ((31,16,13,1), (0,0,0,0,0,0,0)),)
32,16,13,1),(0,0,0,0,0,0,0)), ((32, 16,14, 1), (0,0,0,0,0,0,0
49,16,1,1),(0,0,0,1,0,0,0)), (49, 16,13, 1), (0,0,0,0,0, 0, 0)
0 0,0
)

)

)

))s)

))
50,16,13,1), (0,0,0,0,0,0,0)), ((50, 16,14, 1), (0,0,0,0,0,0,0)),)
55,16,1,1),(0,0,0,1,0,0,0)), ((55,16,13,1), (0,0,0,0,0,0,0)),)
56,16,13,1), (0,0,0,0,0,0,0))
151,16,1,1),(0,0,0,1,0,0,0))
152,16,13,1), (0,0,0,0,0,0,0)
175,10,1,1),(1,0,0,1,1,0,1))
175,16,1,1),(0,0,0,1,0,0,0))
176,10,13,1),(1,0,0,0,1,0, 1
176,16,13,1), (0,0,0,0,0,0,0
241,6,1,1),(0,0,0,1,0,0,1)),
241,16,1,1),(0,0,1,1,0,0,0)),

)

,((56,16,14,1), (0,0,0,0,0,0,0)),)
,((151,16,13,1), (0,0,0,0,0,0,0)),)

)
). ((152,16,14, 1), (0,0,0,0,0,0,0
)
)

(
S ):)
,((175,10,13,1),(1,0,0,0,1,0,1
((
(
(

))
175,16,13,1), (0,0,0,0,0,0,0)),)
,((176,10,14,1), (1,0,0,0,1,0, 1
,((176,16,14,1), (0,0,0,0,0,0,0
(241,6,13,1),(0,0,0,0,0,0,1)),)
((241,16,13,1), (0,0, 1,0,0,0,0)),)

242,6,13,1),(0,0,0,0,0,0,1)), ((242, 6,14, 1), (0,0,0,0,0,0,1)),)
242,16,13,1), (0,0, 1,0,0,0,0)), (242,16, 14, 1), (0,0, 1,0,0,0,0)), )
265,6,1,1),(0,0,0,1,0,0,1)), ((265,6,13,1), (0,0,0,0,0,0,1)),)
266,6,13,1), (0,0,0,0,0,0,1)), ((266, 6,14, 1), (0,0,0,0,0,0,1)),)
607,4,1,1),(0,0,0,1,0,0,0)), (607, 4,13, 1), (0,0,0,0,0,0,0)),)
608,4,13,1),(0,0,0,0,0,0,0)), (608, 4,14, 1), (0,0,0,0,0,0,0)),)
625,4,1,1),(0,0,1,1,0,0,0)), ((625,4,13,1), (0,0, 1,0,0,0,0)),)
626,4,13,1),(0,0,1,0,0,0,0)), (626, 4,14, 1), (0,0, 1,0,0,0,0)),)

), ((

0)

)

9 )

):)

) )
) ):)
(

649,4,1,1),(0,0,0,1,0,0,0)), ((649, 4, 13, 1), (0,0,0,0,0,0,0)),)
650,4,13,1),(0,0,0,0,0,0,0)), (650, 4,14, 1), (0,0,0,0,0,0,0)),)
655,4,1,1),(0,0,0,1,0,0,0)), ((655,4,13,1), (0,0,0,0,0,0,0)), )
655,16,1,1),(1,1,1,1,0,0,0)), (655, 16,13,1), (1,1,1,0,0,0,0)),)
656,4,13,1),(0,0,0,0,0,0,0)), (656, 4,14,1), (0,0,0,0,0,0,0)),)

656,16,13,1),(1,1,1,0,0,0,0)), ((656,16,14,1),(1,1,1,0,0,0,0))

((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
(( 0
(( 0
((



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE Hl

(W)

1,1,1,1),(1,1,1,1)),((1,1,12,1),(1,0,0,0)), ((1,6,1,1), (0,1, 1,1))
1,6,12,1),(0,0,0,0)),((2,1,12,1),(1,0,0,0)), ((2,6,12,1), (0,0,0,0))
4,1,12,1),(1,0,0,1)),((4,1,13,1),(1,0,0,0)), ((4,6,12,1), (0,0,0,1))
4,6,13,1),(0,0,0,0)),((5,1,12,1),(1,0,0,0)), ((5,1,14,1), (1,0, 1,0))
5,6,12,1),(0,0,0,0)), ((5,6,14,1), (0,0, 1,0)), ((6,1,13,1), (1,0,0,0))
6,13,1),(0,0,0,0)), ((25,6,1,1),(0,1,1, 1)),((25 6,12,1), (0,0,0,0))
25,10,1,1),(0,1,1,1)), ((25,10, 12, 1), (0,0,0,0)), ((26,6, 12, 1), (0,0,0,0

)
)

~— —

26,10,12,1), (0,0,0,0)), ((28,6,12,1),(0,0,0,1)), ((28,6,13,1), (0,0,0,0
28,10,12,1), (0,0,0,1)), ((28,10,13,1), ( o, 0)), ((29,6,12,1),(0,0,0,0
29,6,14,1),(0,0,1,0)), ((29, 10, 12, 1), (0,0,0,0)), ((29, 10, 14, 1), (0,0, 1,0
30,6,13,1),(0,0,0,0)), ((30, 10, 13, 1), (0,0,0,0)), ((121,6,1,1), (0,1, 1,1))
121,10,1,1),(0,1,1,1)), (

((

((1,

((

((

((

((6,

(( )
(( 0)),
(( )
((

((
((121,6,12,1),(0,0,0,0)),
(( 122,10,12,1),(0,0,0,0)),
((

((

((

((

((

((

((

((

((

71) )

)

~— ~—

121,10,12,1), (0,0,0,0))
(124,6,12,1), (0,0,0,1))
(124,10,13,1), (0,0,0,0))
125,10,12,1), (0,0,0,0))
(126,10,13,1), (0,0,0,0))
145,1,1,1), (1,1,1,1)), (145,1,12,1), (1,0,0,0)), ((145,6,1,1), (0,1, 1, 1))
(146,1,12,1), (1,0,0,0)), (146, 6,12, 1), (0,0,0,0)
(148,1,13,1), (1,0,0,0)), ((148,6,12,1), (0,0,0, 1)
(149,1,12,1),(1,0,0,0)), ((149, 1,14, 1), (1,0, 1,0)
(149,6,14,1), (0,0,1,0)), (150, 1,13, 1), (1,0,0,0), )

)

125,6,12,1), (0,0,0,0)), (

0,

( ), (( )
122,6,12,1),(0,0,0,0)), (( )

( ), ((124,10,12,1),(0,0,0,1))

( ), (( )
125,10, 14, (

) (
) (
124,6,13,1), (0,0,0,0) (
) 125,6,14, 1), (0,0,1,0)), ((
1 (

),(0,0,1,0)),((126,6,13,1),(0,0,0,0))

145,6,12,1),(0,0,0,0)),

) Y

(
( )
S ( )
( )
(

)

1 (

) ( ) (
148,1,12,1),(1,0,0,1)), (
148,6,13,1),(0,0,0,0)), (
) ( ) (

) ( )

~— — ~— —
~— — ~— —
~—~~ ~~

149,6,12,1),(0,0,0,0
150,6,13,1),(0,0,0,0

)

);



LIN WENG

1,1,1,1
1,1,3,1
1,2,2,1
9,2,2,1

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

)

)

)

~— — ~— —
~~
= = T —

)

)

)
: )
13,2,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
15,2,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
34,1,3,1),(0,0,0,0,0,0,0,0,0,0,1,1,0,1,0
34,2,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0,
34,10,2,1),(0,0,0,0,0,0,0,0,0,0,1,1,0,1,
34,10,3,1),(1,1,1,1,0,0,0,0,0,1,1,1,1,1,
40,2,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0,
65,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0
65,2,12,1),(0,0,0,1,0,0,0,1,1,0,0,0,0,0,
65,6,2,1),(0,0,0,0,0,0,0,0,0,1,1,1,1,1, 1
66,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0
66,6,3,1),(0,0,0,0,0,0,0,0,0,1,1,1,1,1, 1
66,6,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,1,
66,10,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,
91,1,3,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0
91,2,13,1),(0,0,1,1,0,0,1,1,1,0,0, 1,0,0,
91,4,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1
94,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
94,4,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,1,1,
94,10,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,
95,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
95,4,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1
95,4,12,1),(0,0,0,1,0,0,0,1,1,0,0,0,0,0,
96,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
96,4,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1
96,6,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0,
96,10,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,
97,1,3,1),(0,0,1,1,0,0,0,0,0,0,0,1,0,0,0
97,2,3,1),(0,0,1,1,0,0,0,0,0,0,0,1,0,0,0
97,2,14,1),(0,1,1,1,0,1,1,1,1,0,1,1,0, 1,
97,3,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
99,3,2,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1

~— — — —
~— — — —

)

)
)

)

)
)

)
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE K3

106,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)
106,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,1,0,0,0)
106,3,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0, 1
106, 10,2, 1), (0,0,0,0,0,0,0,0,0,0,0,1,0,0,0
113,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
113,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
113,3,12,1),(0,0,0,1,0,0,0,1,1,0,0,0,0,0,1))
)
)

)
)
)
)
S,
.

114,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
114,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
114,6,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0,0))
114, 10,2, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
115,1,3,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
115,2,3,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0))
115,3,3,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,1))
115,3,13,1),(0,0,1,1,0,0,1,1,1,0,0,1,0,0,0))
118,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
118,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
118,3,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
118,10,2,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
119,1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
119,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
119,3,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
119,4,12,1),(0,0,0,1,0,0,0,1,1,0,0,0,0,0,0))
120, 1,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
120,2,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
120,3,3,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
120,6,11,1),(0,0,0,0,0,0,0,0,1,0,0,0,0,0,0
120, 10,2, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

)
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LIN WENG

1,1,1,1),(1,1,1,1,1,1,1,1,1,1))
1,1,28,1),(0,1,1,0,1,0,0,0,0,0)
1,10,1,1),(1,1,1,1,1,1,1,1,1,1)
1,10,28,1),(0,1,1,0,1,0,0,0,0,0))
10,1,28,1),(0,0,0,0,1,0,0,0,0,0))
10,10,28, 1), (0,0,0,0,1,0,0,0,0,0
17,1,28,1),(0,0,0,0,0,0,0,0,0,0)
17,10,28, 1), (0,0,0,0,0,0,0,0,0,0
18,1,28,1),(0,0,0,0,0,0,0,0,0,0)
18,10,28, 1), (0,0,0,0,0,0,0,0,0,0
)
0
)
0
)

)
)

)

)

19,1,28,1),(0,0,1,0,0,0,0,0,0,0
19,10,28,1),(0,0,1,0,0,0,0,0,0,0))
22.1,28,1),(0,0,0,0,0,0,0,0,0,0

22,10,28,1), (0,0,0,0,0,0,0,0,0,

)
)
)
)

)
)

)
)
)
)
)
23,1,28,1),(0,0,0,0,0,0,0,0,0,0
)

23,10,28,1), (0,0,0,0,0,0,0,0,0,0))
24,1,28,1),(0,0,0,0,0,0,0,0,0,0))

((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
(( 1),
((217,1,14,1),(0,1,1,0,1,0,0,1,1, 1
(( 1),
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((

24,10,28,1), (0,0,0,0,0,0,0,0,0,0))
)
217,1,28,1),(0,0,1,0,0,0,0,0,0,0))
217,10,14,1),(0,1,1,0,1,0,0,1,1,1))
217,10,28,1), (0,0,1,0,0,0,0,0,0,0))
220,1,28,1), (0,0,0,0,0,0,0,0,0,0))
220, 10,28, 1), (0,0,0,0,0,0,0,0,0,0))
221,1,28,1),(0,0,0,0,0,0,0,0,0,0))
221,10,28,1), (0,0,0,0,0,0,0,0,0,0))
222.1,28,1),(0,0,0,0,0,0,0,0,0,0))
222.10,28,1), (0,0,0,0,0,0,0,0,0,0))
331,1,13,1),(0,0,1,0,0,0,0,0,1,1))
331,1,28,1),(0,0,0,0,0,1,0,0,0,0))
331,10,13,1),(0,0,1,0,0,0,0,0,1,1))
331,10,28,1),(0,0,0,0,0,1,0,0,0,0))
332,1,28,1),(0,0,0,0,0,1,0,0,0,0))
332, 10,28, 1), (0,0,0,0,0,1,0,0,0,0))
355,1,13,1),(0,0,1,0,0,0,0,0,1,1))
355, 10,13, 1), (0,0,1,0,0,0,0,0,1,1))



ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE K5

425,1,12,1),(0,0,0,0,0,0,0,0,0,1)
425,1,28,1),(0,0,0,1,1,1,0,0,0,0)
425,10,12,1), (0,0,0,0,0,0,0,0,0, 1
425,10, 28,1),(0,0,0,1,1,1,0,0,0,0
431,1,12,1),(0,0,0,0,0,0,0,0,0,1)
431,10,12,1),(0,0,0,0,0,0,0,0,0, 1
455,1,12,1), (0,0,0,0,0,1,0,0,0,1)
455,10,12,1), (0,0,0,0,0,1,0,0,0, 1
473,1,12,1),(0,0,0,0,0,0,0,0,0,1)
473,10,12,1),(0,0,0,0,0,0,0,0,0, 1
514,1,11,1),(0,0,0,0,1,0,0,0,0,0)
514,1,28,1),(1,1,1,1,1,1,0,0,0,0)
514,10,11,1), (0,0,0,0,1,0,0,0,0,0
514,10,28,1),(1,1,1,1,1,1,0,0,0,0
522,1,11,1),(0,0,0,0,0,0,0,0,0,0)
522,10,11,1), (0,0,0,0,0,0,0,0,0,0
526,1,11,1),(0,0,0,0,0,0,0,0,0,0)
526,10,11,1), (0,0,0,0,0,0,0,0,0,0
528,1,11,1),(0,0,0,0,0,0,0,0,0,0)
528,10,11,1), (0,0,0,0,0,0,0,0,0,0
546,1,11,1),(0,0,0,1,1,1,0,0,0,0)
546,10,11,1), (0,0,0,1,1,1,0,0,0,0
574,1,11,1),(0,0,0,0,0,1,0,0,0,0)
574,10,11,1), (0,0,0,0,0,1,0,0,0,0
586,1,11,1),(0,0,0,0,0,0,0,0,0,0)
586,10,11,1), (0,0,0,0,0,0,0,0,0,0
588,1,11,1),(0,0,0,0,0,0,0,0,0,0)
588,10,11,1), (0,0,0,0,0,0,0,0,0,0
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(W)

((1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1))
1,1,16,1),(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,1,1,0,0,1, 1))
1,1,38,1),(0,1,1,1,0,1,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,1,1, 1))
361,1,16,1),(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1))
481,1,17,1),(0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,1))
481,1,38,1),(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,1,1,0,0,1, 1))
687,1,16,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1))
775,1,16,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1))
895,1,17,1),(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1))

)
)
)
)

—~~

961,1,16,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 1
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 1
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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((963,1,16,1
((985,1,16,1
((987,1,16,1
((1081,1,17,1
((1105,1,17,1
((1201,1,38,1
((1202,1,18,1
((1202,1,38,1
((1226,1,18,1
((1321,1,16,1
((
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1323,1,16, 1
1327,1,16, 1
1335,1,16,1
1345,1,16, 1
1347,1,16, 1
1375,1,16,1
1407,1,16, 1
1440,1, 38, 1
1441,1,17, 1
1447,1,17, 1
1465,1,17, 1
1495,1,17, 1
1527,1,38, 1
1562,1,18, 1
1586, 1,18, 1
1615,1, 38, 1
1616,1, 38, 1

,(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,1,1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE K7

1681, 1,38, 1
1682, 1,38, 1
1683,1,38, 1
1686, 1,19, 1
1686, 1,38, 1
1705,1, 38, 1
1706,1, 38, 1
1707,1,38, 1
1710,1,38, 1
1801, 1,38, 1
1802, 1,38, 1
1803,1,38, 1
1806, 1,38, 1

(( ,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((
((
((
((
((
((
((
((
((
((
((
((
((1807,1,38,1
((
((
((
((
((
((
((
((
((
((
((
((
((

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

1808,1,38,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
1815,1,38,1), (0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
1824,1,2,1),(0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1))
1824,1,28,1), (
1824,1,38,1), (
1825,1,38,1), (
1826,1,38,1), (
1827,1,38,1), (
1830, 1,38, 1), (
1855,1,38,1), (
1856,1,38,1), (
1887,1,38,1), (
1920, 1,38, 1), (
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)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

.(1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.(0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
.(0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
,(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
,(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 1
,(0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1, 1
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W)
1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1))
1,17,1,1),(1,1,1,1,1,1,0,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1,22,1,1),(0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
33,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
34,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
34,27,1,1),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
61,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
63,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
64,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
65,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
65,26,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
66,26,1,1),(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
73,22,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
81,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
82,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
85,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
),(0,1,1,0,1,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
), (0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
105,24,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

(1,
(1,
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(87,22,1,1),
(88,22,1,1),
(89,22,1,1),
(91,22,1,1),
(91,25,1,1),
(93,25,1,1),
(94,25,1,1),
(95,25,1,1),
(97,22,1,1),
(97,24,1,1),
(
(
(
(
(
(
(
(
(
(
(
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) )
106,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
109,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
111,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
112,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
113,24,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
115,24,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
181,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
183,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
184,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))

) ( )

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
((185,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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((187,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((189,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((190,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((191,24,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((205,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((207,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((208,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((209,22,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((235,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((237,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((238,25,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((239,25,1,1),(0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)
((273,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
((274,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
((275,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
((276,24,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
((361,22,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1)
((362,24,1,1),(0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1)
((481,23,1,1),(1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,1,1)
((553,24,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1)
((577,22,1,1),(0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1)
((687,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1)
((688,22,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1)
((1233,18,1,1
((1234,18,1,1
((1407,22,1,1
((1887,22,1,1

,(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1

,(0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1

,(0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,0,1,1
(

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

~— — ~— —

)
)
)
)



LIN WENG

1,1,1,1),(1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1)),
1,9,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,1,1)),
1,23,1,1),(1,1,0,0,0,0,1,1,1,1,0,0,0,1,1)),
193,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)),
301,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
325,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
361,23,1,1),(1,1,0,0,0,0,1,0,0,0,0,0,0,0,0)),
393,9,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)),
423,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
441,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
447,9,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
663,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)),
687,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
687,23,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,1,1)
775,23,1,1),(0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
781,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
805,13,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,0,0)
) )
) )
) )
) )
) )

)

)

)

)
),
),
),
),
),
961,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
963,15,1,1),(0,1,0,1,1,0,0,0,0,0,0,0,0,0,0))
963,23,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
985,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
987,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0))
1321,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1323,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1327,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
) )

) )

) )

)

)

)

)

o~ o~ o~ o~ o~ o~ o~ o~ o~ o~

)

)

(

(
1335,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,1)
1345,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1347,23,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)),
1375,3,1,1),(0,1,0,1,1,0,0,0,0,1,0,0,1,0, 1)),
1375,16,1,1),(1,1,1,1,1,0,1,0,0,0,0,0,0,0,0))
1375,23,1,1),(0,1,0,0,0,0,0,0,0,0,0,0,0,0,0))
1407,23,1,1),(0,1,0,0,0,0,0,0,0,1,0,0,0,0, 1))

)
)

((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
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(W¢,)

((1,1,1,1),(1,1,1,1,1,1)),((1,16,1,1),(1,0,0,0,0,0)),
((2,1,1,1),(1,1,1,1,1,1)),((2,16,1,1),(1,0,0,0,0,0)),
((31,16,1,1),(0,0,0,0,0,0)), ((32,16,1,1), (0,0,0,0,0,0)),
((49,16,1,1),(0,0,0,0,0,0)), ((50,16,1,1), (0,0,0,0,0,0)),
((55,16,1,1),(0,0,0,0,0,0)), ((56,16,1,1), (0,0,0,0,0,0)),
((151,16,1,1),(0,0,0,0,0,0)), (152,16, 1,1), (0,0,0,0,0,0)),
((175,10,1,1),(1,0,0,1,0,1)), (175,16, 1,1), (0,0,0,0,0,0)),
((176,10,1,1),(1,0,0,1,0,1)), (176, 16,1, 1), (0,0,0,0,0,0)),
((241,6,1,1),(0,0,0,0,0,1)), ((241,16,1,1), (0,0,1,0,0,0)),
((242,6,1,1),(0,0,0,0,0,1)), ((242,16,1,1), (0,0,1,0,0,0)),
((265,6,1,1),(0,0,0,0,0,1)), ((266,6,1,1), (0,0,0,0,0,1)),
((607,4,1,1),(0,0,0,0,0,0)), ((608,4,1,1), (0,0,0,0,0,0)),
((625,4,1,1),(0,0,1,0,0,0)), ((626,4,1,1), (0,0, 1,0,0,0)),
((649,4,1,1),(0,0,0,0,0,0)), ((650,4,1,1), (0,0,0,0,0,0)),
((655,4,1,1),(0,0,0,0,0,0)), ((655,16,1,1), (1,1,1,0,0,0)),
((656,4,1,1),(0,0,0,0,0,0)), ((656,16,1,1), (1,1,1,0,0,0)).

(W)

((1,1,1,1), (1,1)), ((1,6,1,1),(0,1)), (4, 1,1,1), (1,0)), ((4,6,1, 1), (0,0)),
((5,1,1,1),(1,0)), ((5,6,1,1),(0,0)), ((6,1,1,1), (1,0)), ((6,6,1,1), (0,0)),
((25,6,1,1),(0,1)), ((25,10,1,1), (0,1)), ((28,6,1,1), (0,0)), ((28,10,1, 1), (0,
((29,6,1,1),(0,0)), ((29,10,1,1), (0,0)), ((30,6,1,1), (0,0)), ((30,10, 1, 1), (0,
((121,6,1,1),(0,1)), ((121,10,1,1), (0, 1)), ((124,6,1, 1), (0,0)), ((124,10,1, 1)
((125,6,1,1),(0,0)), ((125,10,1,1),(0,0)), ((126,6,1,1), (0,0)), ((126, 10,1, 1)
((145,1,1,1),(1,1)), ((145,6,1,1),(0,1)), ((148,1,1,1), (1,0)), ((148,6,1,1), (0
((149,1,1,1),(1,0)), ((149,6,1,1), (0,0)), ((150,1,1, 1), (1,0)), ((150,6,1,1), (0

0)
0)
S
S

)

)

);
)

0,0
0,0

0)),
0))-

);
);
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(W)

1,1,1,1),(1,1,1,1,1,1,1,1,1,1)),((1,2,1,1), (0, 1,1,0,0,0,0,0, 1,0)),
33,2,1,1),(0,0,0,0,0,0,0,0,1,0)), ((34,2,1,1), (0,0,0,0,0,0,0,0,1,0
34,10,1,1),(1,1,1,0,0,0,0,1,1,1)), ((61,2,1,1), (0,0,0,0,0,0,0, 0,0,
63,2,1,1),(0,0,0,0,0,0,0,0,0,0)), ((64,2,1,1),(0,0,0,0,0,0,0,0,0,0
65,2,1,1),(0,0,0,0,0,0,1,0,0,0)), ((65,6,1,1),(0,0,0,0,0,0,0,1,1, 1
66,6,1,1),(0,0,0,0,0,0,0,1,1,1)),((73,2,1,1),(0,0,1,0,0,0,0,0,0,0
81,2,1,1),(0,0,0,0,0,0,0,0,0,0)), ((82,2,1,1),(0,0,0,0,0,0,0,0,0,0
85,2,1,1),(0,0,0,0,0,0,0,0,0,0)), ((87,2,1,1),(0,0,0,0,0,0,0,0,0,0

) ) ( ) (

) ) ( ) (

) ) ( ) (

) ) ( ) (

) ) (

~—

=]

~— O~ ' ' ' ' ' ~—

88,2,1,1),(0,0,0,0,0,0,0,0,0,0)), ((89,2,1,1),(0,0,0,0,0,0,1,0,0,0
91,2,1,1),(0,0,1,0,0,1,1,0,0,0)), ((91,4, 1,1), (0,0,0,0,0,0,0,0,0, 1
93,4,1,1),(0,0,0,0,0,0,0,0,0,1)), ((94,4, 1,1), (0,0,0,0,0,0,0,0,0, 1
95,4,1,1),(0,0,0,0,0,0,1,0,0,1)),((97,2,1,1), (0,1,1,0,1,1,1,0,1,0
97,3,1,1),(0,0,1,0,0,0,0,0,0,0)), ((
106,3,1,1),(0,0,0,0,0,0,0,0,0,0)), (
111,3,1,1),(0,0,0,0,0,0,0,0,0,0)), (
113,3,1,1),(0,0,0,0,0,0,1,0,0,0)), (

)

N N N N N N N N N N
~— O~ ' ~— ~— ~— ~— ~— ~—

105,3,1,1),(0,0,0,0,0,0,0,0,0,

(==}
~—
~—

) Y

(109,3,1,1),(0,0,0,0,0,0,0,0,0,0)),
(112,3,1,1),(0,0,0,0,0,0,0,0,0,0)),
(115,3,1,1),(0,0,1,0,0,1,1,0,0,0))

o O

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

AN AN AN AN AN AN AN N N N N N N N N/

(W¢5)

1,1,1,1),(1,1,1,1,1,1)),
217,1,1,1),(0,1,0,0,1,1)
331,1,1,1),(0,0,0,0,0,1)
355,1,1,1),(0,0,0,0,0,1)
425,1,1,1),(0,0,1,0,0,0)
455,1,1,1),(0,0,0,0,0,0)
473,1,1,1),(0,0,0,0,0,0)
479,1,1,1),(0,0,0,0,0,0)
514,1,1,1),(1,1,1,0,0,0)
) ( )
) ( )
) ( )
) ( )
) ( )
) ( )
) ( )

((1,10,1,1),(1,1,1,1,1,1)),

). ((217,10,1,1),(0,1,0,0,1,1))
). ((331,10,1,1),(0,0,0,0,0,1))
). ((355,10,1,1),(0,0,0,0,0,1))
). ((425,10,1,1),(0,0,1,0,0,0))
). ((455,10,1,1),(0,0,0,0,0,0))
). ((473,10,1,1),(0,0,0,0,0,0))
). ((479,10,1,1),(0,0,0,0,0,0))
). ((514,10,1,1),(1,1,1,0,0,0)),
): (( ) ( )
): (( ) ( )
): (( ) ( )
): (( ) ( )
): (( ) ( )
): (( ) ( )
): (( ) ( )

) )

) )
) )
) )
) )
) )

)

546,1,1,1),(0,0,1,0,0,0
574,1,1,1),(0,0,0,0,0,0
976,1,1,1),(0,0,0,0,0,0
586,1,1,1),(0,1,0,0,0,0
994,1,1,1),(0,0,0,0,0,0
998,1,1,1),(0,0,0,0,0,0
600,1,1,1),(0,0,0,0,0,0

546,10,1,1),(0,0,1,0,0,0
574,10,1,1),(0,0,0,0,0,0
576,10,1,1),(0,0,0,0,0,0
586, 10,1,1),(0,1,0,0,0,0
994,10,1,1),(0,0,0,0,0,0
998,10,1,1),(0,0,0,0,0,0
600, 10,1,1), (0,0,0,0,0,0

) )

) )
) )
) )
) )

) )

((
((
((
((
((
((
((
((
((
((
((
((
((
((
((
((

)
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(Wie)
1,1,1,1),(14,1,1,1,1,1,1,1,1,1,1,1,1,1,1)),

481,1,1,1),(0,1,1,0,1,0,0,0,1,0,1,1,0,1,1)),
1201,1,1,1),(0,0,1,0,0,0,0,0,0,0,0,1,0,0,1)),
1202,1,1,1),(0,0,1,0,0,0,0,0,0,0,0,1,0,0, 1
1440,1,1,1),(0,0,0,1,1,1,0,0,0,0,0,0,1,1,1
1527,1,1,1),(0,0,0,0,1,0,0,0,0,0,0,0,0,1, 1
1615,1,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
1616,1,1,1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1
1681,1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1682,1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1683,1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1686,1,1,1), (0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
1705,1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1706, 1,1, 1), (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1707,1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1710,1,1,1),(0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
1801, 1,1,1),(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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APPENDIX D. Hae<1>,t\Ap Cp,a¥) + daw)

Now we CalculateHaeq);\AP Z((,o, ) + o) for w € W This is give
in the table kg[1] and the result can be rephrased as the following (with

Gls] = C(s))
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Proposition 14. For w € 0%, the correspondz’ng]_[aecb]t\AP C((p, V) +

LIN WENG

da,w) 18 given by
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE E5
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE H7
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FOR EXCEPTIONAL GROUPS OF TYPE FE9

ZEROS OF ZETA FUNCTIONS
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE B3
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE B5
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FOR EXCEPTIONAL GROUPS OF TYPE B7
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FOR EXCEPTIONAL GROUPS OF TYPE E)9

ZEROS OF ZETA FUNCTIONS
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE H1
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ZEROS OF ZETA FUNCTIONS FOR EXCEPTIONAL GROUPS OF TYPE H3
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