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HOPF ALGEBRA STRUCTURE OF MORAVA K-THEORY
OF THE EXCEPTIONAL LIE GROUPS, II

TETsu NISHIMOTO

1. INTRODUCTION

In 1990, D. Ravenel proposed to M. Mimura the problem to determine
the Morava K-theory of the classifying spaces of Lie groups at the Adams
Memorial Symposium. In order to do it by making use of the Rothenberg-
Steenrod spectral sequence one needs to know the Hopf algebra structure
of the Morava K-theory of Lie groups. Then, in the paper of the same
title [MN], M. Mimura and the author calculated the Hopf (bi) algebra
structure of P(n)-theory for the exceptional Lie group G when the Atiyah-
Hirzebruch spectral sequence (AHSS for short) for P(n)*(G) collapses except
P(n)*(Eg) for n > 4 at the prime 2. The result obtained here is already
announced in the previous paper. That is, we determine the bi-algebra
structure of P(4)*(FEg) at the prime 2. Thus the bi-algebra structure of the
Morava K-theory of Eg for n > 4 is given by the isomorphism

K(n)"(Eg) = K(n)" © P(4)"(Eg).
P(4)*
Especially, according to Theorem 1.1, the Hopf algebra structures of
P(n)*(Es) and K(n)*(Es) are essentially the same as that of H*(FEg;Z/2)
for n > 5, that is, there are Hopf algebra isomorphisms

P(n)*(Es) = P(n)" ® H"(Es; Z/2),
K(n)*(Eg) = K(n)" ® H*(Es; Z/2).

In Section 2, we recall the Brown-Peterson cohomology theory and other
related cohomology theories, and our method of calculation is to use the
commutativity of the Milnor operations and the reduced coproduct, which is
entirely similar to that used in [MN]. That is, our main tools are Lemma 2.1
and Proposition 2.2. As is shown by the triviality of AHSS, P(4)*(Es)
mod (v4, vs, Vg, - - ) is isomorphic to H*(Eg;Z/2) as Hopf algebras. So in
Section 3, first of all, we determine thoroughly the bi-algebra structure of
P(4)*(Es) mod (v3,vs,vs,- ) and actions of the Milnor operations. Then
the calculation of P(4)*(Eg) mod (v}, vs,ve,---) for 3 < n <5 is entirely
similar and tedious, and hence omitted. For n > 6, by virtue of Proposi-
tion 2.2 we see that there do not appear any terms with vff_l in the coprod-
uct. This gives rise to the connective Morava K-theory. As for v; (I > 5),
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we carry out a similar calculation, which turns out to be trivial. Thus we
obtain the following theorem.

Theorem 1.1. Let p = 2. Then there is a module isomorphism
P(4)"(Es) = P(4)" @ H"(Es; Z/3),
and the reduced coproduct is given as follows:
P(x3) = v475° ® 3 + 1478 @ T3 + V4TZTF @ T3 + VaTis © T3 + V4TETG © 5

+ v4:1:§ & xg + mx%x% & xg + mx% &K x5 + 1143:%:16% ® T17
+ v4x§ ® To3 + v4x§ & Ty + vixé%% @ x3 + viazéx?w% QT3
+vizszgels ® wa + viwy 25wy @ w5 + vizrgrls © v
+ vzxgxg & xg9 + UEQ%QCCS ® xg9 + vix%xg:vg ® x9 + vixgas% & xg
+ vix%x%x% & x9 + vix%oxg X x15 + va’ng ® x15 + viajgmir) X x15
+ vZaﬁgxgacg ® x17 + va%x%xi; ® x17 + viwé%% ® x23
+ va%x%x% ® xo3 + vix%x% ® 223 + vix%xg & xo7 + vﬁx%x% & xo7
+ vix%x% & xo7 + vix%:ng & x29 + vix%x%x% & T29
+ v;}:z?z‘gx% ® xr17 + vix%m%x%x% ® 17 + vi’mé4m§x§ & To3
+viriririet. @ xog + viai?al @ xor + vialala?d @ xor
+ vi’xézx% ® xo7 + vi’xgazgxfg, & xo7 + vi’m?m%xé ® x29
+ vi’x%w%x% ® x29 + vim%x?wéw% ® x29,

P(xs) = vax37s ® T3 + 04280 © T5 + V4TT5 ® Ts + V4TZTE ® T
+ v41‘§ X x15 + U4$g & x17 + U4333 & x17 + v4a:§ X Xo3

+ v4x§ & x99 + vixé‘lazé & x3 + vix%xéx% & x3 + va%xéw% & x3

+ vixéoxg & x5 + vi:cga:% & x5 + vix?mé & xg9 + vix%zéx% & x9
+ vixé%% ® x15 + viazém%s X x15 + vixgx% Q x17 + vix%w% & x17
+ UZ:U:% ® xo3 + szgxg ® x23 + vim%aﬁg, ® x23 + vza:gxé ® w27

+ vixéxﬁ & xo7 + va%Q ® wa9 + viaz%x% ® T29 + vix%xém%x% ® z3

0

1 2
+ vimgoazgxg Q 17 + Uixga:gx% ® 17 + vi’wé x%xir, ® x17

3,.6,..2, 2 3,.14 4 2

+ vi’azga:gxfg) ® T23 + vi’xgxéa:%g) & xo7 + vi’xéx%xﬂ, ® x97

3..12_6 3,.2.6, 2 410,62, 2
+ V4T3 Ty & 29 + V4 X3T5T75 & 29 + VyT3 T5Xgds & X7

48,62 2 4.10,.4,2 2
+ VypT3X5T9T75 X T3 + VT3 T5Tgxs & xa7,
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@Z(LUQ) = U4IE%,2 QT3+ U4ZU§£L‘§ K T5 + v4$g X x9 + U4:L"%5 &K T + v4m§ X x15
+ mx%x% ® xr17 + v4a:§ & xo7 + v4$§ & x99 + vzx?azg ® 3
+ vim};zx%g) & x3 + va%x%wi:, & x5 + vzxéoa:g & x9 + vixé%%g, & T9
+ vixgxg X T15 + vix%x% ® x15 + sz§$§m%5 ® x17

2,12, 2 2.4 2.4 2 2,2 2

+ vi’xé‘lx%x% ® w17 + vi’xé%%x% & xo3 + vi’x:lfxg ® xo7
+ vix§4z%5 @ xa7 + vi’xéoazgx% ® 29,
P(w15) = 5 @ v3 + 22 @ x5 + 73 @ 29 + vazit @ w3 + va2iad @ 23
+ 214:1:%:173 ® x3 + U4x§$%5 K x3 + mm%oxg ® 5 + v4:1:§x%5 X x5
+ 045 ® T + V4TZTE ® g + V43T ® T + V4T @ T15
+ U4l‘g & x15 + U4ZE%5 & 215 + ’U4l'g$§ & x17 + U4$§l‘3 & 17
+ v4z32E @ T3 + 0428 ® a7 + V4TF ® Ta7 + V4TZTE @ 2
+ vixéxgxg ® x3 + vix%m%x% ® x3 + vixgmgmfg, ® x17
+ vix%az%xﬂ, ® 17 + vix%‘lx% & xo3 + va%:r%xS & T23
+ vaéx%x% & x23 + vixgxg & xo7 + vixgazg & xo7 + vagx%E, & xo7
+ vix%x% & Ty + vixé%g & x99 + vix%x%x% ® a9

10,222 2,22 1 2
=+ vi’$30x5$9$15 ® xr17 + vix§x5x9$15 & xo3 + vi’mgoxgmg & xo7

3.10.2, 2
+ v 3 TyTi5 @ o7,

PY(w17) = V47325 ® T3 + a2fTE © 5+ VaTETF @ T9 + V4TITE @ 217
+ 042%5 ® T17 + V4T ® Tog + V4T3 ® Tar + V4T @ Tag
+ vix%%éx% & x3 + vi:rgxgx% & x3 + Uix%x%x% & x5
+ vixéx%x% ® 9 + vix%xéx% ® x5 + vazl))Oa:g X 17
+ széox%g’ Qx17 + vzxgx% & x17 + vi:pgxgx% & T17
+ 0323222 @ 203 + vi252 @ wo3 + viririrE © Loy
+ va%x% & xo7 + vix%x% & T29 + vixé%%x%x%g) X x3
+ vi’xgxgx?;x%g, & x5 + Ui’ﬂc%%%mgm% & g + vix%xéw%x% R 15
+ vix§4$2x3 ® x17 + Uixéomga:% K x17 + Ui’x§4x§w%5 X x17
+ vixéazgx?,x% K x17 + vixga:gx% & T23 + vi’az?w%x% X To3

10,.4,.2 4,42 2 1 2
+ vix30x5x15 & xo7 + vi’x3x5x9x15 & xo7 + vi’xgoazgxg & 29
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10..2..2 2 2 4 14 2 2
+ vi:p30x9:p15 X T29 + vi’wgl‘gxm & xo9 + v T3 mgazgxlg, & x17

+ vix%ngazg:z% & xo3 + vﬁxé‘lxéxgﬁg, & xo7 + vﬁxéoxgxgx% ® 229,
P(wo3) = mé ® 3 + xg ® x5 + :L’% ® x17 + maz%oxé R 3 + v;;x%xéaz% ® x3

+ v433‘51:v%5 K x3 + ’U4l‘§0$% ® x5 + U4x3x%5 K x5 + v4w§aj§ X xg

+ v4x§33§:1:§ & x9 + mazéw% ® x15 + v4:1;g:n3 ® x17 + v4$§$%5 ® x17

+ U4xé0 & T23 + 1)427%:63 & x93 + 1)433%5 & w23 + 1)4:17%1:% & Ta7

2,2 2,14 4 2
+ U4:1:§ & Tog + V47375 ® Tog + VT3 T3Ty ® X3

244 2 2 2106, 2 2 6.2 2
+vfrsrsrgats © ws + virs wgeg © x5 + viaSagals © xs

+ vimé%émg ® xg + vfxga:gxir, ® xg + vix%xém%x% & xg

2,104 2 2,42 2 2,12
+ v4x30x5x9 ® 115 + Vix5T9T75 ® T15 + VLT3 a:g & x17

+ vixé%% ® 17 + va%x?w% & x17 + viajgm’gm% ® x17
2 1 2 14 2 2 2
+ v4:c30xg ® 293 +viT3 TG @ T23 + v4xgx15 & x93

2,42 2 2,64 2 2,2 4 2
+ V3T3T9T75 @ T23 + v4xga:5x9 & w7 + ViT3T5T5 @ Toy

+ vaé%g ® x99 + Ungflf%E) ® x99 + vix%x%m% ® x99

12 6.2 2,2 14,6 .2
+ vi’xg, x§x15 ® 17 + vi’:z:gxg:nga:m & 17 + Uil‘:), :rg:cg & T23

4,62 2 12 4 2 4,2, 2
+ vi’x3xgac9x15 & xo3 + vi’xg T5x15 ® Tor + vi’achg)xgxm & xo7

12 6 2 2 2 6 2 2
+vjasaSad © wag + virlagats © way + vizieSaiats © wa,

. 1
P(w27) = 25 @ 13 + 25 ®@ 19 + 2 @ 217 + V47328 @ 3 + V423’2 ® 23
2 2,2 2 2,2
+ v4:c§a:15 ® x3 + v4x§z5$9 ® x5 + v4xg:179 ® T9 + V479775 ® Ty
+ v4:c§a:§ K x5 + mazém%azg K x17 + v4x§a:%5 Q x17 + v4x§x§ ® x93

+ U4.CU§ & o7 + U4x§$52) & xo7 + ’1)41‘%5 & xo7 + U4x§$g ® x99

2,12 6 2 2,12 2 2 28,222
+ U3 x5y @ T3 + VT3 LT 5 @ T3 + VIT3T5X9L 5 ® X5

+ vaéOmng ® x9 + vzxéoxgx% ® 9 + vim%x?wé ® T15

2.8 2 2 2,10 2
+ v4x§x9$15 ® x15 + v4x30x5$%5 ® x17 + vix%x%x%x% ® x17

2,12 2 2 2.8.2 2 2.1
+ viz3 r5Ty @ To3 + v4x§x5x15 & xo3 + v4x30$g & x27

2 46,2 2102 2 4.2 2
+ ViT3T5Tg @ Toy + Vix3 X5 & Toy + VIT3THXs & Ty

2,22 2 3,142 2 2 3,122 2 2
+ VyTrTgls & x99 + Vg3 T5Tgx7s ® x17 + Vg3 T5TgxT5 X T3

14,.6,.2 14,2 2 10,22 2
+ vi:r?, xgzng & xo7 + vi’xg, TyT1s @ Tar + Ui’1i302175$91‘15 ® x99,

P(xg9) = azg ® x5 + mé ® g + a:§ ® x17 + mxé%é ® 3 + v4m§xf5 ® x5
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4.2 4 4.2 12
+ V425075 ® X9 + v4$§335 @ 15 + V4375 & T17 + V423" @ 23

+ v;;:v%a:é & o7 + v4x%5 & x29 + vixé%éx% Q@ x3 + vZacg:vga:% x5

+ Uix%oxéx% & x9 + vix%xé‘x% K x5 + Uix}fﬂ:g & x17
+ viaz}f*m% K x17 + Uix%xgmﬂ, & x17 + vix}f:c% & x93

+ vix%xéx% &K xo7 + vixﬁoxg & x99 + vaéox% X T2g

+ vag:r% & x29 + vi’wé%?w% & x17 + vi’xé%gx%g) & To3

14 _4_2 1 2

The action of the Milnor operations is given as follows:

Qoz3
Qoxs
Qozy
Qoz1s

Qox17
Qox23
Qoxar
Qox29
Qix3
Q15
Q1xy
Q1215

Qix17

Q1723

Qixa7

mx%x% + U4JJ§ZE§Z‘3 + viﬂ:?m%ﬂvg + va%x%aj% + Ui&n%m%m%m‘%g,,

2 12 2.2 0212 6, 2 2 6 2

T3 + V4T3" + V4T3TY5 + V4T3 L5 + VgT3T5 L5,
2 2 2 2 10,2 2

Th + V45T + VAT T5XT,

2,2 12,2 2,2 2
T3T5 + V4T3 T5 + V4T3T5T 75,

T3 + vawhas + vizs wlug + viwy whals + viagreats

+ vy aSagais,

acg + x%x% + mxé%% + v4x§xf5 + ma:%x%x%r) + vaé%gazg
+viwsages + virsaSTaets,

T3y + vawsTaTis + viTy wETg T,

Tl + vawy 8 + vawy s + vaaats + iy a5,

a:§ + v4x§x§ + v4:1:gx3 + v4x§x%5 + vf:ﬁ},,?xg + vf:cga;gxg + vfx?xir)
2,62 2
+ V3395,
4 4.2 2642 2.4 2
vaz§rs + varsed + viegrsets + virsedats + ojrilesagats,

m§ + v4m§:cg + U4$§3}%5 + vix}f&cg + va;flx%E),

:L‘g + :r:g + v4:r:gxg + v4xg:133 + U4:E§l’%5 + vw%x% + vixéozr:gxg
+ vizy zgels,

75 + vaT3EEEG + varsals + viwy wsels + viesTsTiTs

+ vizs zsTgets,

w35 + vialases + vindzsets + vizgtasels + visgesegals,
3:%5 + x%x% + :cg + 1)4:1;%,03:2 + ma:%afgxg + mxéox% + mméxﬁx%

2 14 6.2 , 2 .14 2 2
+ UiT3 T5Tg + V3T3 TYT5,
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4 4 442 2 14 4 2
Q1729 = T3T5 + V4T3T5TT5 + V4T3 T5TT5,

Qo3 = 23 + vawy’ad + vargedey + viadel; + viry'edad + virsaiegats,
Qo5 = 5 + vawy’ + vaale] + vaasels + viry'af + virsadats
+viaiagals +viafaSagats,
Qaoxg = U4xé2x§ + vix%}m%x%,
Qow15 = w373 + vaws'ad + vaafaded + varsadets + vielaiagats,
Qow17 = § + vazy ] + vazlels + vizjalals + ofriadats + vivy’aladats,
Qawaz = at5 + 230 + w3z + vaws zf + vaws'ad + vardats + vaagagats
+viwyteded + viagalagats,
Q227 = a3} + varsaiad + vaaadels + vizs*aladals,

12 12,2 | 212 6 2
Qax29 = T3° + V4T3 X5 + VT3 TRTT 5,

2 102 6.2 2 2
Q33 = Tj + V4T3 Ty + VaTZTH + VATHTT,

4 104 4,2
Q3x5 = T5 + V4T3 Ty + V4T5TT5,

8 8.6 8,2
Q3x9 = T3 + v4T3T5 + V4T3,
2 10 , 6
Q3$15 = f1715 + $3 + :1:5,

842, 2.8 4.2 2
Q3717 = VATIT5TG + VT3T5TGTY5,

4.2 104 2 4.2 2
Q3723 = T5Ty + V4T3 T5Ty + V4T5TGTT5,
8 2 8 6.2 8.2 2
Q3727 = T3Ty + V4TZTZTH + V4T3THTY 5,
8. 4 8. 4.2
Q3729 = T3T5 + V4T3T5LT5.

The relations are given as follows:

23’ = af = w5 = x5 = w7 = 433 = 25y = 259 = 0
and
[z, 5] = v4Q37:Q37;
for alli,j.

2. PRELIMINARY

The p-localization of the complex cobordism MU, (*p)(—) has many copies
of Brown-Peterson cohomology theory BP*(—) whose coefficient is

BP* = Z(p)[vl,vz, e '],

where |v,| = —2(p" —1). The P(n)-theory and connective Morava K-theory
can be constructed using the Sullivan-Baas construction. Their coefficients
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are

P(TL)* = BP*/(p7 V1,02, 71}71—1) - Z/p[vmvn—l—l, o ']7

k(n)* = BP*/(p7 V1,02, ,Un—1,Un+1,"" ) = Z/p[vn]
For a compact space X, there is a natural number N such that an isomor-
phism P(n)*(X) = P(n)*® H*(X;Z/p) holds for n > N. For P(n)-theories,
we have the following diagram:

B )_>..._> Hpn_i_l X)_>...’

P\/ \/

BP*(X

where triangles are exact. It is useful to compute the BP-cohomology of X.
The v,-localization of connective Morava K-theory is the Morava K-theory
whose coefficient is
K(n)* = Z/plon, v, ']
The Morava K-theory has many good properties, such as Kiinneth isomor-
phism, which makes it easy to treat.
The cohomology operation P(n)*(P(n)) is as follows:

P@)(P(n) = P(n)" & BP"(BP)&A(Qu Q1.+ ,Qu-1)

The cohomology operation ); has good properties as follows: The first one
is that @); is a derivation; The second one is that the following diagram is
commutative:

P(n)*(X) —2— P(n)*(X)

l l

HY(XiZ/p) == H*(X:Z/p),
where the vertical arrows are the natural transformations and the lower Q;
is the Milnor operation. So we call Q; € P(n)*(P(n)) a Milnor operation. In
K(n)*(K(n)), there are cohomology operations @); for 0 < i < n — 1 which
are derivations.

If pis an odd prime, then P(n)*(X) is a commutative algebra for any space
X. If p = 2, however, P(n)*(X) is not a commutative algebra in general.
The commutator [z,y] is represented by using the Milnor operation Q1
as follows:

(21) [$a y} = U Qn-17Qn-1Yy-
If the morphism i,_1: P(n — 1)*(X) — P(n)*(X) is epimorphic, then
Qn-1 = in—10,—1 is trivial, so that P(n)*(X) is commutative. In a similar
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way, the commutator is represented by the same equation (2.1) in K (n)*(X)
and hence K (n)*(X) is not commutative for p = 2 in general.

Let h be P(n) or K(n) and G a compact Lie group. Suppose that the
Kinneth isomorphism

(G x G) =2 h*(G) Si) h(G)
holds. Then the product of Lie group induces a coproduct map

b h*(G) = h(G) © h*(G).

If p is an odd prime, then 1 is an algebra map so that h*(G) has a Hopf
algebra structure. However, if p = 2, the following diagram is commutative:

w(@) @ W (C) h(G) W (G) & ()
¢®wl T@@%
H(G) @ 1°(G) & 1°(G) § h°(G) gy 1*(G) @ 1*(G) & 1(G) & *(G),

where ¢ is the product and T*(z ®y) = y @2+ vp,Qn-1y ® Qn—1x. Therefore
h*(G) is not a Hopf algebra in general.
We now recall the method of the calculation ([MN]). Let G be a compact
Lie group and T its maximal torus. Consider the fibre bundle
¢LG/TL BT

In general, the cohomology of these spaces are given as follows:
H*(G/T7Z/p> = Z/p[flu : 7t_lagl7' o 73?777»]/(-]?17' o 7ﬁ7g17' o 7gm>7
H*(Ga Z/p) = Z/p[glag% e 7gm]/(g217” 7ggr27 e aﬂg:m) & A(jlaj% e a:fl)a
where A denotes a simple system of generators, the relations f; are gen-
erated by t1,---,#; and |t;] = 2, |g;| are even and |Z;| are odd. AHSS for
P(n)*(G/T) and P(n)*(BT) collapse

P(n)"(BT) = P(n)*[[tr,--- , 1],

P(n)*(G/T) - P(n)*[tlu e 7tluy17 e 7ym]/(f17 e 7flugla T 7gm>

If AHSS for P(n)*(G) collapses, then the relations f; are generated by
t1,--+,t;. So we may regard f; as an element in P(n)*(BT). Let J be

a sequence (j1,--- ,jm) such that 0 < j; < p™ and let y’/ = y{lygz eyl
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Let T, = 0~ (n{ P(n)**(BT, *)) and @; = 0~ 'n{(f3):

P(n)*(G/T) —“= P(n)*(G) —>= P(n)*(G/T,G) =~ P(n)*(G/T).

T T
P(n)*(BT,*)
If AHSS for P(n)*(G) collapses, then Tf is the free P(n)*-module gener-
ated by x; and y’ which is the i*-image of y’/ € P(n)*(G/T). Using these
elements, we have
P(’I’L)*(G) = P(n)*[yla T aym]/(gh e 7gm) ® A(xh e 7$l)-

The following lemma is useful for our calculation.
Lemma 2.1 ([MN)]). T¢ is closed under cohomology operations.
The following proposition is also important for our calculation.

Proposition 2.2 ([MN]). Suppose that AHSS for P(n)*(G) collapses.

o~ ¥

Then, for each x € P(n) (G), the following conditions are equivalent:
(1) x e TE;
(2) p*(x) —z®1 € Imi* @ P(n)*(G);
(3) p'(z) —2z®1elmi*@TE.
Especially, in the case p = 2, it is remarkable that z? € TE'e for any
z € T,

3. CALCULATION

In this section, we determine the bi-algebra structure of P(4)*(Eg). First
let us recall the mod 2 ordinary cohomology of Fs.

Proposition 3.1 ([KMS], [KK, Proposition 7.1]). The algebra structure of
mod 2 cohomology of Eg is given by
H*(Es;Z)2) = 7./2[%3, &5, To, T15) / (23°, 23, Ty, T15) ® A(Z17, Tas, Tar, Tag).

The reduced coproduct is given as follows:

Y(Z3) = P(T5) = P(%9) = ¥ (717) = 0,

Y(Z15) = T3 @ T3 + T2 @ Ts + T2 @ Ty,

V(Zo3) = Ta @ Ty + Tg @ Ts + T3 ® T17,
U(Zor) = T5 ® T3 + T3 @ Tg + T2 ® T17,
V(Zag) = T8 ® Ts + Ta ® Tg + T3 @ T17.
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The action of the cohomology operations is as follows:

Sqli‘g =0,
Sq'iys = 7372,
Sq'Tor = T2T3,
S¢*T3 = T,
Sq*715 = T17,

2_ _
Sq°Za7 = Z2g,

Sq'zs =0,
Sq'z15 =0,
Sq'Zyr =0,
Sq®z3 =0,
Sq®T15 = T3,
Sq®za7r =0,
Q173 = 73,

Q1%15 = 75 + 73,

Q1Zor = T3 + TaTa + T,
Q273 = 73,

Q2715 = T573,

Q2To7 = THT2,

Q3T3 = T3,

Q315 = 215 + T3

- _8-2
Q3%27 = 7373,

—6
+$5,

1- 9
Sq 75 = 73,

1- 2
Sq T17 = Ty,

1= =2
Sq Tog = T1s5,

Sq*z5 =0,
Sq*z17 =0,
Sq*Z9 =0,
Sq*Es = I,
Sq*z17 =0,
Sq*Z9 =0,
Sq®%5 =0,
Sq®z17 =0,
Sq®T29 = 0;
Q175 = 0,
Q1717 = 73,
Q1Z29 = T373,
Q275 = 73,
Q2217 = 73,
Q229 = T5°,
Q375 = 73,
Q3717 = 0,

-~ 84
Q3T29 = T3T5.

1~ =2
Sq Ty = Tj,

1~ 8 | ~2-2
Sq To3 = X3 + T35,

Sq*zg = 0,
Sq*Ze3 = 0,
Sq4f9 =0,

4 _
Sq T23 = Tor,

S_ _

Sq°Tg = Z17,
8_

S5q°T23 =0,
_

leg = T3,

- ~2-4
Q1723 = T3Ts,

Q279 = 0,

_ 9 10 | 4.2
Q2T23 = T15 + T3 + T37y,

_ -8
Q379 = T3,

_ 42
Q3T93 = T57g,

Before we start calculation we recall the following notation:

1(k,0,0,---) = (¥ vs,v6,---),

(
I(k,§,0,0,--)
(

J . J+1

_ o k+1
= (v 5, V3

77)67@77”')7

1 0707 170707 o ) == (U4U67U57)67vgav77087 e )

According to [HMNS], if (G, p) is (Es,2), then AHSS for P(n)*(Es) col-
lapses for n > 4. Then there holds a module isomorphism

P(n)"(Es) = P(n)* ® H*(Es;Z/2).
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In order to calculate the algebra structure, we need to determine the ac-
tion of the Milnor operation Q)3 as well as eight relations which are associated
with the eight relations

730 = T3 = Ty = Tiy = Ty = Tyy = Ty = Tpg = 0
in the ordinary mod 2 cohomology. We will determine the relations, the
action of the Milnor operations and the coproducts at the same time.

Taking into account the ordinary cohomology, Lemma 2.1 and Proposi-
tion 2.2, we can put

P(23) = a1v4zy’ @ @3 + azv4aS @ T3 + a304TTG ® T3 + agV4TTs @ T3
2 2
+ a5v42572 @ 5 + aguarizd @ o5 + arvsal ® xg + agvariz © 29
2 2.2 2
+ a9v41‘§ & T15 + a10V4T9 ® T15 + A11V423T5 @ T17 + 120405 @ To3
2
+ a13v423 @ x27,
. _ 4 4 10 6 4.2
Y(x5) = a1404232T5 ®@ T3 + a1504T3° @ Ty + A16V4TE @ Ty + A1704T3T5 @ Ty
2 2.4
+ a18v4x75 @ T5 + A19V4T3T5 @ Tg + (1207)49631 Qx5 + a21v4$g ® x17
2 4 2
+ a2204TH @ T17 + A23V4T3 @ T23 + A24V4T3 @ T29,
7 _ 12 2.6 6.2
Y(x9) = a25v473° ® 3 + A26V423T5 ® T3 + A27V4T3TH @ T3
2.2 8 2 2.2 2
+ G28v4T3TT5 ® T3 + A20V4T3X5 ® T + A30V4T3T5Ty @ X5
+ a31v4:):§0 ® xg + a3204mg ® xg + a33v4$§x3 & xg + a34v4xf5 ® xg
2 2 4.2
+ a35v4x§ ® x15 + A36V4T53Tg9 @ X15 + A37V4X3T5 ® T17
2.2 4 2
+ a33V4T3T5 @ T23 + a39V4T3 K Tar + a40v4T5 K T29,
n _ 4 2 2 14 4.6
Y(z15) = 23 @ 23 + 25 @ X5 + 25 @ Tg + A4104T3° @ T3 + A4204T3TE & T3
+ 8 .2 4.2 10,.2
A43V4T3Tg @ T3 + A44V4T3%75 @ T3 + A450V4T3 T5 & T5
4,2 2 2 2 12
+ A46V4T3TETY @ T5 + 4704T5T75 @ Ts + A48V4T3° @ Tg
+ a49v4:1:§xg & xg + a50v4:1;ga:§ X xg9 + a51v4x§x%5 ® g
+ a52v4x§0 X x15 + a53v4x§ & x15 + a54v4:1:§x52, X x15
2 6,.2 2.2
+ a55V4%75 Q T15 + A56V423%5 Q T17 + A5704T5Tg @ T17
+ a5sv4$§$§ & x23 + a59®4$g & x27 + aﬁovﬂg & x27
2 2
+ ag1v423T5 ® X29,
- _ 8, 4 2 4.2 14
¢(x17) = 46204735 Q T3 + A63V4T3T5Tg & T3 + Aea04T3 & T3
4 2 4.2
+ a65v49:3xg & r5 + a661}4x§$9 X x5 + agrv4x3T5 ® X5

+ a68v4ng§ Q x9 + a69v4a:§a:g X x9 + a70v4x§x§ X T15
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1 4.2
+ a71v41:30 & T17 + a72v4azg & r17 + ar3v42379 @ T17
2 8 2 2
+ 7404775 @ T17 + A75V4T3 @ T23 + A7eU4T3TH @ T23
4 6 2
+ a77v4x5 @ 27 + A78V4T3 ® Tog + A79V4Tg K X2g,
T _ .4 2 2 104
P(we3) = x5 @ 3 + 5 @ o5 + 23 @ T17 + asov49630$5 & x3
4,42 4.2 6.6
+ ag1v4x3T5Tg ® T3 + Ag2V4T5X 75 @ T3 + Ag3V4T3T5 & X5
10,2 6,2 6,.2
+ ag4v4r3 T @ Ts + ag5V4T5Ty @ Ts + AgeUaT3X5 & T
2 2 8 4 2 4.2
+ agrvaTHT 5 ® X5 + aggl4x3x5 ® XTg + Ag9V4XZ3T5 TG @ Tg
4 4
+ agov4$g$5 ® x15 + a91v4x5x§ ® x15 + CL92U4$52 R x17
2 6 6.2 2 2
+ ag3v4T3T5 Q T17 + A94V4T3TH & T17 + A95V4X3T75 K T17
+ a96v4x§0 ® x93 + a97v4xg X xo3 + aggv4x§x§ & T3
2 2 4 8
+ agoV4T15 ® Ta3 + A100V4T3T5 @ T27 + Q101043 & T29
2.2
+ 102042375 @ T29,
y _ .8 2 2 8 6
P(xer) = 25 @ T3 + 5 ® Tg + 5 ® T17 + a103v42522 @ T3
12,2 2 6.2 8.2
+ 41040473705 @ T3 + A105V4T3T5XTG @ T3 + A106V4T3TT5 @ T3
2.2 2 14_2 8.2 2
+ a107v42329T 5 @ T3 + a108V4%3 T ® T5 + A109V4T3T5Tg @ T
4.2 2 6,6 10,.2
+ a110V4Z325T 5 @ Ts + a111V42375 @ Tg + A1120423 T @ Tg
6.2 6.2 2.2
+ 4113042529 @ Tg + A114V423T75 @ T9 + A115V4L5TT5 ® Xg
14 4.6 8,2
+ 0116V473" @ T15 + A117V4T3T5 Q T15 + A118V4T3Ty @ T15
4.2 10,2 4.2 2
+ a119V4T3275 ® T15 + Q1200423 T ® T17 + A121V4X3T5LH & T17
2 2 8. 2 2.2 2
+ a122V4T5275 @ 17 + A123V423T5 @ Tog + A124V4L3T5Lg @ X23
10 6 4.2
+ A125V4T3° @ Ta7 + 126045 Q T27 + A127V4T3%9 & Ty
2 6,2 2.2
+ 12804715 @ T27 + A120V4T3T5 & T29 + A130V4T5Ty & T29,
n _ .8 4 4 12 4
1/)(.7729) =230 25+ 25 QX9+ T3 QX7 + 413104237 Ty ¥ X3
6.4 2 2.4.2 8 6
+ G132V4T3T5T9 @ T3 + A133V4T3T5T15 @ T3 + A134V4T3T5 Q X5
122 26,2 8 2
+ G135V4737 Ty @ Ty + A136V4T3T5Tg Q) Ts + A137V4T32 75 @ T
2.2 2 104 4,42
+ 138042325275 @ T5 + A139V4T3 Ty ® Tg + A140V4T3T5TH @ Tg
4.2 8, 4 2 4.2
+ G141V4T5275 @ Tg + A142V4T3T5 @ T15 + A143V4T3T5Tg @ 15
14 4.6 8, 2
+ 01440473 @ T17 + A145V4T3T5 Q) T17 + A146V4T3Ty @ T17

4.2 12 2 6
+ 01470473275 & T17 + Q1480473 @ T23 + A149V4T3T5 & 23



Qor3
Qo5
Qozg
Qoz1s

Qor17

Qox23

Qoxar

QO-’EQQ

Q13
Q15
Q19

Q1715

Qix17
Q1723

Q1z27

Q1229
Q273
Q275

Q279 =

— 4.2 142 8.2 2 4.2 2
= w375 + brovax3 w5 + bravax3rs Ty + bravswsTsTys,

Q2715

Q2217
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6,.2 2.2 4 4
+ a150V4T3T5 @ T23 + A151V4T3T 5 @ Ta3 + A152V4T3%5 & To7
10 6 4.2
+ a153V4T3 Q Tag + A154V4T5 @ T2g + A155V4L3Tg & T2g
2
+ a156V4775 & T29;
2 2.2 2
brvgaie? + bovgaiaded,
2 12 2 2 2.2
x3 + bavax3” + b4v4x3xg + b5v4xgm9 + bevax3Tis,

2 10,2 4.2 2 2 2
x5 + brvaxs o5 + bgvarsrsry + bovaxsTis,

2 2 122 6,.2, 2 2,2 2
= 2375 + biovaz3 x5 + bi1vax3Ts g + b1ovaT3252 75,

2 6,6 10,2 6,.2 6,.2
xg + b13vaxr3ws + b1avaxs Ty + bisvarsey + b1evax3 15

2.2
+ b17v4$9$15,

= 25 + 2322 + bigvgadal + biguari®ad + boguaaialad + byyvaaieis

2.2 2
+ b22U4.’L‘3a}9$15,

— 2.2 10,2, 2 2,2 2,22
= 2222 + bosvgaiOalal + boqugaSalad, 4 bosvgriadals,

_ .2 10,.6 14,2 4,62 10,2
275 + basvax3 x5 + barvaxs” g + bagvarsxs g + baguaxs iy

6,.2 4.2 2

2 12 2.6 6,.2 2.2
= 23 + b3avax3” + b3zvax3xs + b3avaxszxy + b3sv4x3TT5,
— 6, 4 4_2
= b3gvaT375 + b37vaT57y,

_ 4 14 4.6 8,2 4. 2
= 23 + b3gvaxs” + bagvaxsws + bagvaz3Tg + ba1vaT32Ts,

= 22 4 25 + bagvgaSad + byzvgri®ad + bygvgalad + bysvgaSads

2.2
+ bagvaxyTs,

_ .4 10,4 4,42 4,9
= x5 + barvax3 o5 + bagvazsrsTy + bagvaxs Ty,

2,4 12, 4 6,.4,2 2,4 2

2 4.2 1 14,2 4,.6,2
15 + T325 + xg + b53v4x30xg + bsavaxz T + b55v4x3zg:ﬂ9

10,..2 6,.2 4_2 2
+ b562}4l‘3 Ti5 + b57U4I5fL‘15 + b5gv4l‘3$91‘15,

— 4.4 14 4 8, 4.2 4.4 2
= I35 + b59’l)43§3 Ty + b60’l)4l'3£135x9 + b61U4.’L‘3$5x15,

2 10,2 4.2 2 2.2
x5 + beavaxs x5 + bezvaxzrsxy + beavaxrsris,

4 14 4_6 8 2 4 2
Z3 + besvax3” + besvaT3x5 + bervax3ry + begvarz s,

12 2 6,2 .2 2.2 2
b69U4m3 Ty + b70U4$35L‘5CL’9 + b71'[)4l'3$5l‘15,

8 8,6 12 2 2.6, 2 8,2
x3 + brsvar3ws + brevaxs”xg + brrvarswsrg + brgvarswys
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Q2723

Q227

Q2729

Q373

Q375
Q379

Q3215
Q3x17
Q3723

Q3xa7

Q3729
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2.2 2
+ b79U4$3$9$15,
.2 1 4
= 22 4+ 210 + 2322 + beovawi®al + bgyvgaitad + bgovgaialad
10,,.2 6,2 4.2 2
+ b83'v4x3 1‘15 + b84v4x5$15 + b85v4x3x9x157

— 8,2 122 2 8,2, 2 2.2 2 2
= 2375 + bgevar3 " x51G + bervax3 5Ty + begvax3TExGx s,

méQ =+ b89v4x§2x§ + bgov4xgxga:g + bglv4x§2x?5 + bggmx%xg:c%
+ bogvgrSriris,
= azg + b94v4xgxg + b95v4:c§0:b§ + b96v4xgx3 + b97v4$gx%5
+ bggmx%x%,
= xé + bggmm%oa:é + bloov4x§$§x3 + blolv4x§$%5,
= x§ + b102v4x§x§ + b103v4x§2x52, + blo4v4x§xgx3 + b105v4x§xf5
+ blogv4x§x3z%5,
= xf5 + xéo + xg + b107v4x§0$g + b108v4x§4x3 + blogv4x§mgx§
+ b1101)4x§0:c%5 + b111v4xga:%5 + b112v4x§xgm%5,
= b1132}4x§4x§ + 5114U4x§$gll‘g + b115v4x§x§xf5,
= 2323 + biigvariaaad + bpvarSeia?s + bigvarariads,
= :zrgx?, + b119v4x§4xg + b12004$§$g$3 + b12104$§4l‘%5 + b12204m§$g:1:%5
+ biogvazizias,
= 2323 + biogvar?adad + biosvaririzds 4+ biogvaaiaizdads;
= clv4x§0mgx§ + 02v4:rgxgx%5 + 03v4x§0x3x%5 + cww?w%m%,
= 0511430%4:6%363 + 061)456‘:1;0.1‘%1'%5 + wmxéx%x%x%,
= csv4x§2xg + 09v4:r;gxga:§ + 0100430%2:5%5 + 011v4x§xgm%5
+ 012v4a:ga:3x%5,
= 6131141’:1))433?1’3 + 0141)4:5:1,,03:21'%5 + 01504:10%,4:53:6%5 + 01604.%311'2.%333%5,
= cl7v4x§2x§x§ + clgv4x§x§3ﬁ5 + 019v4x§x§x§xf5,
= czov4x§2x§x%5 + 021v4xgx§1:3m%5,
= 0221}456%2&02563 + 02311456%.%‘2{13%5 + 024v4$§2x3xf5 + 02504.%%3321‘31‘%5,
= 626’()41‘%0.%%373%’%5,
= is mod I(1,0,0,---) and a;, b, ¢; =0, 1.



MORAVA K-THEORY OF THE EXCEPTIONAL LIE GROUPS, II 71

It is easy to calculate that
P(a3) = vrg@ag, Pr3) =0, P(ad) = mrs@rs,  P(as) =0,
zﬂ(wQ) = v4x§ ® xg,
b(af5) = 25 ® 23 + 25 @ aF + 03 © o}

+oa(ats + 23" + 28) @ (a5 + 23° + a8)
+vaag(als + 230 + 28) @ af + vard (2t + 23°) © a3
+vgai(als + 230 + 25) @ af + vawsad © vsag
+ vy @ abad + vardae? © afat + viah © 2222y 4+ 210 + 28
+vgaf © g (ats + 23°) + vaad © 2§ (ats + af),

where = is mod I(1,0,0,---). Comparing the coefficient of Q;¢(z;) and

Y(Qixj), we can determine all the coefficients a; and b;. First we compare
the coefficient of Q19 (x3) and ¥(Q123):

P(Q123) = 1475 @ T + byov4a§ ® 75 + bsovazl ® 2§ + bygvazl @
=+ b331)4a:g ® x% + b3304x§x§ ® x% + b33v4x§x§ & a:%
+ b33va T2 ® T3xs 4 bagvaxs @ w3xE + bygvgal @ a3
+ b3gvarh @ 15 + bgqvgxiad ® x5 + byqvyziad @ a3
+ b340473 @ w322 4 b3gvawh @ 2373 4 b3svard @ 225
+ b3svaa?s @ 23 + basvaws’ @ a3 + basvari © 25
+ bg5v4x§x§ & l’g + [)351141‘;-)1 & x%x% + b35v4xg ® 1’3
+ b3svaxh @ T3l
Q1Y (23) = a10473’ ® 73 + agvazl ® T3 + azvaT3TG ® T3 + aavarTs ® 3
+ a7v4x§ X :U§ + aww%x% ® xé + agv4xg ® xg + a9v43:§ ® xg
+ a1ov4a:3 X xg + a10v4x§ X mg + allv4x§x§ ® :cé
+ a12v4x§ & x%xé + a1304x§ & x%5 + a13v4x§ ® xéx%
+ a13v4x§ X xg.

Then we obtain b3s = ag = 0 and b3z = b3y = b3s = a1 = as = ag =
a4 = a7 = ag = aijg = a11 = a2 = a1z = 1. We compare the coefficient of

Qot(w3) and P(Qoxs):
V(Qoxs) = bivgah @ 22 4 bivgat @ 2§ + byvgada? ® a2 + byvgrizd @ x?
+ bovgas @ 2228 + bovgxiad @ T3 + bovgr: @ wial

2 o 22,2
+ bavary @ w375,
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Q()?/_J(ZL‘g) = a5v4a:gx§ & :1::2), + a6v4x§:r3 & x% + U4x§ ® l‘% + mx%x% ® IL‘%
+ v4$3 ® xgxg + U4x§x§ ® x?) + U4SU§ ® x§ + v4x§ & x§x3
+ 21456% ® m%xﬁ
Then we obtain a5 = 0 and by = ba = ag = 1. We compare the coefficient of
Q2t(x3) and (Q2x3):
P(Qa3) = v478 @ 73 + beovaxy’ ® TF + beavats ® T3] + beovaTiTE © T
+ beovari ® 2312 + bepvgasa? ® a2 + beovgal @ 2322
+ b637)433§$§ X l‘g + b63v4x§x§ X :L'g + 563U4l‘§ &® l’gl‘g
+ bezvaTirl @ x5 + bezvax? ® T3xE + bezvaxs ® wia?
+ b64v4x§ & a:%5 + b64v4xf5 ® x% + b64v4x§x§ & x%
+ bpgvaxs @ 32k 4 begvgal @ 22 + begvazs @ xd
+ Dpavazaa: @ T2 4 beavaxs @ viald,
Q2 (73) = va73’ ® 28 + 0478 @ 72 + vyriad ® 1 + veaty @ o}
+ m:c%x% ® x§ + v4x§ ® :ch% + vyziel ® :c§ + v4x§ b2 a?ir,
+ v4x§ & xéo + v4x§ & xéx% + v4x§ & xgxg
Then we obtain bgz = bgs = bgs = 1. We compare the coefficient of Q31 (x3)
and Y (Qsx3):
P(Q33) = U4$§ ® 963 + 5947141‘3 ® ib‘g + bg4v4l‘g ® :cg + bg4v4ﬂcgﬂc§ ® xé
+ bogvaaSrs ® 22 4 bogvgaial @ x§ + bogvsrial @ o
+ bogvariz? @ x3xs + boqvarizrs ® r3x? + bogvyzia: @ x3xd
+ bogvarsrs @ wix? 4+ boqvarl @ rixd + bogvyxs @ 2328
+ boavaTi @ w575 + bogvary @ TSTE + bosvaTE @ 25
+ bosva7g ® 130 + bosvarirs @ 2§ + bosvarird @ 23
+ bosvax3 ® 32 4 bosvaah @ x3x3 + boguaal @ x3
+ boguaxs @ x5 + boguariad @ xa + bogvarird @ x?
+ bogvaTE @ war: 4 bogvaTs @ T2TE 4 boyvars @ 225
+ borvaads @ a8 + borvgaizts @ x4 + borvararis © 23
+ borvarh @ w3wls + borvaas ® w32ty + borvarst ® a3
+ 5971}41':1),2 & l‘g + bg7v4l‘é0 ® l‘g + b97v4:1:§ ® :Bg

4 o 2 4.4 o 22 2.4 o 4.2
+ borvaales ® xE 4 borvsairs @ vixk 4 borvsaies @ rix?
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+ borvaxs @ 2502 + borvaad® @ xd 4 borvaal @ rixl
+ by7varh @ w533 4 borvaws @ 2Sw3 4 bogvawd @ 275
+ bogvamty @ 23 + bogvaTiri @ 3 4 bogvary ® wiw

+ bogva Ty @ T2 4 bogvaTy @ TETE 4 bogvaTirs @ T2,
Q39 (x3) = v42’ @ 23 + v428 @ 23 + vyxiad @ 23 + vyrds ® 2

+ v4a:5x9 & a:5 + v4x3 & 333 + 1)43:3959 ® :c3 + ’U4CL‘9 ® $%5

+ v4x§ & m 0+ U4CL“9 & CL’5 + ’U4£L’5 & ;E5:U9 + ’U4£L’3 & 2231'9

Then we obtain bgy = bg7 = 0 and bgs = bgs = bgs = 1. We compare the
coefficient of Qo1 (x5) and ¥ (Qoxs):

D(Qors) = vazd ® % + byvary ® x4 + byvars ® 2§ + byvgad © 28
+ bavard © 3 + byvgriae? @ xd + byvgaizd ® 2 4 byvga? @ adad
+ byvaxs @ 2322 + bsvaxl ® T3 + byvari @ 1§ + byvaried @ x5
+ bsvgaias @ 3 + bsvgxs @ r3xd + byvars @ rir
+ bevaas @ 35 + beuatis ® T3 + bgvari’ @ 23 + bevaxs ® x5
+ bevazizs @ 2 + bevars ® T3xE + bgvaas © 12 4 bevyzs @ 2322,
Qo (x5) = a15v423° @ 23 + arevaal @ 23 + arrviriad @ 23 + a1gvaris ® T
+ a19v4:1:§x§ & x% + a20v4m§ & x%x% + aglv4xg 029 xé
+ a22v4x§ ® x?, + a23v4m§ & azg + a23v4x§ & m%x%
+ a24v4x§ & x%5.
Then we obtain b4 = b5 = a1 =— a17 = 0, a2 — 1 and b3 = b6 = a15 — a18 =
alg = a0 = ap) = az3 = az4. We compare the coefficient of Q1%(xs5) and
P(Qus):
@(Q1x5) = b36U4SL‘g & l’g + 6361)41’31 X :Ug + b36v4x§x§ & l’g + bgﬁv4x§x§ ® x%
+ bgav4x§ ® x%xé + b36v4x§ ® x%xé + b37v41:15L ® 3:3
+ 537114373 & l’é,
Q19(x5) = a14v4TTE @ T3 + a19vaT3T ® T3 + asguars ® T3 + asovazis @ 2§
+ a2w4:rg ® x% + 041:3 ® :1:‘51 + a23v4m§ X x%xé + a24v4x§ & :L‘éx%.

Then we obtain bg = b6 = b36 = b37 = a14 = Qi5 _: alg — alg_ = agp — az21 =
azs = azq = 1. We compare the coefficient of Q21 (z5) and 1 (Q2x5):

V(Qaxs) = besvari @ v3% + besvary @ w30 + besvaal ® 2§ + besvarh @

+ 6651)43:%,0 & x% + 6651)433':132 & x% + 6661}436% & xg + b661}4xg & xél
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+ beeuaxias ® Ts + beguarirs @ T2 + beguari @ xiws
+ beguazs @ TAxE 4 bervaah @ 3 + bervard @ 2§ + besvars @ s
+ begvarls @ x5 + beguars® ® x3 + begvaxh @ x5
+ begvazazs ® T2 4 begvars @ xax? + begvary @ 23
+ begvazs @ T3,
Qotb(x5) = varsars @ 22 + v42® @ 25 + vty ® 25 4+ vzt @ Tl
+ v4xg ® :L'§ + v4mg ® :c§ + U4$§ & 1:%5 + v4:n§ ® x%o
+ v41‘§ & :Léxg + v41‘§ & :B%)Q.
Then we obtain bgs = 0 and bgs = bgr = bgs = 1. We compare the coefficient
of Q3¢ (w5) and (Q3x5):
P(Q3xs5) = b99v4:r:1>)0 ® :Ué + b99v4x§ ® a:}),o + bggv4m§x§ ® :vg
+ bogua Ty @ T3 + bogvaal ® afxs + bogugal ® a3
+ b1ogv4x§$§ & l’g + b1001}4x§x3 X xé + b1001}4$§ & :céacg
+ b100v4x§x3 & xg + l)100v4:cg1 ® x%mg + bloov4x§ & xémé
+ 6101114:18%1 & l’%5 + b1011)41'%5 & l’é + 51012145621'% ® LL‘%
+ b101v4a:§ ® fché + b101v4:£451 ® :L‘g + b101v4m§x§ ® 3:3
+ bio1vazy @ xaxd,
Qg@ﬁ(%) = mx%xé ® x% + mx%,o ® a:é + 043;%5 ® wé + mx%mé ® a;g
+ v4x§ ® x% + v4a:§ & x:l,,o + v4m§ & :Ug + v4a:§ ® xéxg
+ v4x§ ® x%xé.
Then we obtain bigg = 0 and bgg = b1g1 = 1. We compare the coefficient of

QO'(Z(.Z'Q) and &(Qowg):

D(Qoxg) = vazs ® xa + brvgri’ @ 2 + brvgr? ® 10 + brvgaial @ 2§

+ brvgaba? @ 22 + brvgxl ® x5a? + brugrl @ wia?

+ byvgxias @ x5 + bgvgraxs ® x2 + bguars @ wixl
+ bgvariaed @ x4 + bguga?t @ xixd + byvyxd ® waa?
+ bovga? @ 35 + boustis ® T2 + bgvgrir: ®

+ bovgal @ 2322 + bovaxl ® 22 + bovyrs @ 5

+ bovgzaat @ a3 + bovyxs ® w23,

7 _ 8.2 o 2 2.2 2 2 10 o .2
QoY (z9) = a2v4x5xF @ 3 + a30V4T5T5L5 @ x5 + 31043 @ T
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+ a32v4a:g & :Ug + a33v4x§m§ & x% + a34v4:13%5 & x%
+ a35v4x§ ® x%x% + a36v4x§x§ ® x%x% + a37v4x§x§ ® x%
+ a38v4x§a:§ & x§ + a3gv4x§x§ ® x%x% + a39v4a:§ b2y x%x%
+ a40’U4:L’§ & 517%5.
Then we obtain b7 = bg = a3p — a3] = a33 = a3 — AaA3zgs — 0 and bg = ag9 =
asz = azqy = azs = azy = azg = agp = 1. We compare the coefficient of
Q1Y (w9) and Y(Q1w9):
@(leg) = b38v4x:1),2 ® l‘% + b381)4$:1))0 ® 33§ + bggv4x§ ® xg + b38v4azg ® xg
+ bggv4x§ ® :B%,O + b38U4x§ ® 1‘52 + bggv4m§ ® wg + 63904:132 ® :BéL
+ byguarsr? @ xh + bygvyzazs ® 22 + bygugal @ zixs
+ baguazs @ w3k 4 baguaal @ 23 + byovard @ 2§ + byvari © 3
+ b41v4xf5 & xé + b41v4w§2 & 1’% + b41’U4$§ & a;g
+ b4lv4x§x§ ® :c% + b41v4x§ ® xéa}g + b41v4x§ & a:g
+ byvars ® T332,
Q1i(9) = agzvazi? @ T3 + agev473TS @ 5 + agrvarrd © 3
+ a28v4x§xf5 & x% + v4xg & x% + v4x%5 & xé + U4x§ & 333

+ U4x§ ® xg + mxéx% ® xé + v4x§ & x%5 + mx% ® x%x%

+ mw% ® xg + v4x§ & xéxé.

Then we obtain 638 = b40 = a2 — Q27 = agy — 0 and b39 = b41 = ag5 = 1.
We compare the coefficient of Qat)(w9) and ¥(Qax):

V(Qamg) = beovaws® @ a2 + begvar: @ 232 4 beguarirs @

+ beguaThrs ® T3 + begvaTs @ T3TE 4 begvari @ wiT

+ brovarse? @ 22 + brovarSad © 22 + brovgal @ x2a?
+ brovariad @ x5 + brovar? @ xSad 4 brovard @ xS
+ brovariaial © af 4+ brovariaied ® o3 + brovgaiad @ xaxd
+ brovaxixd @ w3af + brovarsr? @ wiad + brovarird ® xia?
+ brovari @ wixiad + brovary @ vixiad + byvgaiel @ iy
+ b717)4:1?§$%5 ® :L‘% + b712)4.1,‘§ & m%x% + b711)43}§(l,‘%5 X .’L‘g
+ brivgr? @ xiads + bryvgats © wix? + brvgai®e? © o2

1 2 2 2 o 4 4,2
+ brivgzi? @ 2322 + bryvgaie? @ o 4 brivgrl @ ria?
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2 2 2.4 4 2.2
+ brvgrdal @ 22 4+ brvgrdat @ zt + brogad © 2242
4 2 4 2 2 2.2
+ bpvgzs @ 2t + bryvgala? ® 22 + brjvgal @ z2al

4
+ brvgaiad @ xiad 4 byyvgah @ wixial,

Q2 (z9) = v4:c51,,2 ® :1;% + mx%x% ® :1;3l + v4:1;§ ® x%x?) + mxéx% ® azg
+ v4a:§ & xgxg + v4x§ & xéQ.

Then we obtain bzg = b71 = 0 and bgg = 1. We compare the coefficient of
Q3¢ (z9) and Y(Q3z9):
PV(Q319) = 1020425 ® T + brogvaxh ® 2§ + bioovariad ® 77
+ bioguazizs @ 2 + bioguart ® x3s 4 bioguars © aad
+ b103’U4$§2 & $52) + b10304$g2) & 33;,2 + b103’U4l‘§$3 ® acg
+ b103vaTiTE @ x5 + brozvarh ® x5l + biozvari ® wiT
+ bo4vaxiad @ 3 + biogvarird @ 18 + biogvars @ 28a?
+ 61041)4&:?9552, & 37:2;, + b104v4xg ® x%xé + b104v4$§ & x%mg
+ brogvaziaiad @ x4 + bioqvarizars ® 22 + bigvaric? @ rial
+ boqvarizs @ x2x3 + biogvariad ® xirs + bipgvariad @ vz
+ broqvar? @ 23xdad + bogvard @ ixkad + biosvaa @ 235
+ b1051}4l’%5 ® xg + b105v4x§ ® :1:%,0 + blo5v4x§x§ ® :1:%
+ biosvars @ 2522 + biosvaai? @ 3 + biosvazs @ x5
+ 1)1061}4:8%.733 ® JU%E) + 6106v4x§xf5 & .Tg + 61061141‘:2)) & 1’31,‘%5
+ 6106v4x3x%5 & x% + 1)106114963 ® atgxir) + bl[)ﬁ’l)4l'%5 ® x%x%
+ b106114x§0x3 X a:§ + b1061}4$é0 X $§:L‘g + b106U4IL‘§ZE3 & l‘%
+ brosvazs @ 2423 + biosvarizard ® o2 + bigguarizs @ wik
+ b1ogvaTars @ T3T2 + biogvars @ wixiad + biosvaalel ® x
+ bloguaTizs @ T4,
Q37,Z($9) = 11432%2 ® x% + mx%x% ® xé‘ + ch ® acg + v4x%5 X a:g + U4x§ ® x%5
+ v4x§ & :1::1),0 + v4x§ ® :Ug + v4m§ b2y m%x% + v4x§ ® m%xé.

Then we obtain b1g3 = b1pa = bios = 0 and bip2 = bigs = 1. We compare
the coefficient of Qo1 (z15) and ¥ (Qox15):

7 - 202 2 2 2.2 o 2 2 o 2 2 2 4 o 4
P(Qoxis) = 25 @ x5 + o5 @ T3 + VaxET @ TG + v4TH @ TEXTG + V4TE5TE @ T,

4o 2 4 12 o 2 2 o 12
+ 425 @ 375 + bovar3” @ w5 + brovaTy @ X3
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4,2 4 2 2 o 4
+ biovaTsxs ® 1§ + biovars ® ¥3xE + bovariri @ x
4.2 2 o 2 p )
+ brovazs ® w3zt 4+ byvgrSe? @ x2 + byvgased ® o2
2,2 2,2 2 2
+ bvars ® w2zl + byvgaald @ a5 + biyvgat @ 2523
+ bryvazs @ x5xE + byvgaiaiad ® o3 + bvgrial @ ric
+ bryvaaiel ® rark 4 biyvgal @ ririel 4 byvaieiel © o2
+ biyvgzaad ® riek 4 byvried ® wiak 4 biyvgah ® pirial
2.2 o 2 2,.2 2 2 o 2.2
+ biovax3Ty @ 75 + b12vaz3as ® 5 + bravazrs @ T35
2,2 2 2 o 12,2 2 2,2
+ biavaxsris ® 3 + biavaxs ® w3275 + b1avax]s ® 525
10,2 o .2 1 2,2 2 o 4
+ brovgzi?a? @ 23 + brovgri® ® 322 + byvgada? @ xd
4.2 2 2 2.4 o 4
+ brovgry ® x3E + biovariad ® 2 + byvyaield @ xd
2,2 4. 2 4 2 o .2
+ brovgrd @ 22k 4 bipvars ® i3xd + byvgala? @ ad
6 o 12,2 4.2 o 02 2 4o 2 2 2
+ b12vsws @ TETG + b1avsw3Ty @ 137G + b12v4T3 ® T3TFTY,
Qo (x15) = vaxs @ 2522 + v4xs @ 232223 + 22 ® 22 + V428 @ xi?
2 o 2.2
+ 0475 @ T3T715 + SU% ® x% + 11430% @ x%a:i:) + agsv423°2F @ 23
+ a46v4x§x§x§ & x% + a47v4x§x%5 & x% + a48v4x§2 & x%
2 2 2 o .2 2,2 2
+ a4gv4x3$g ® x5 + a50v4mgx9 & x5 + a51v423T75 X T
1 2,2 2,2 4.2 o 02 2
+ a52v4x30 ® r3T8 + a53v4zg & T3T5 + A54V4T3Ty @ T3Ty
2 2,2 2 o .2 2.2 o 2
+ a55V4275 @ T35 + a5ﬁv4xga:5 ® xg + as7v4x5TH @ Ty
+ a5gv4x§az§ ® :vg + a58v4x§x§ ® x%xé + a59v4xg ® x%xg
+ a6004x2 ® z2xl + a61v4x2x2 ® 2.
9 & T5xg 305 W T15
Then we obtain bll = a4 — A50 — A54 — 0 and b10 = 512 — a45 — Aa47

a48 = 49 = A51 = G52 = A53 = G55 = A56 = (57 = A58 = A59 = A0 = A61
1. We compare the coefficient of Q11 (z15) and ¥(Q1x15):
V(Q1115) = v4x§ & l?g + 95% & xg + 33§ X x% + m:c%a:é X l‘g + 1)41‘3 & $§azg
+ b421)4.73§ ® xg -+ b42v4xg & $g + b4gv4x§a:g ® xé
+ bagvgas @ xS 4 bpovgzaal @ 3 + bypvyas @ xS
+ bypvarSe? @ x2 + bypvga? ® xSad + bypvgalad @ 22
+ bypvars @ 2522 + bypvyaida? ® xixs + bpvyaias @ zial
+ bypvariz? @ aiad + bypvariers ® p3x? + byzvgal® © 2

2 1 2.2 2 2
+ bazvary @ 130 + byzvaaiarl ® 2§ + bizveri @ 3]
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+ bazvaxi e ® o3 4 bagvaal @ x3xd + bygvgal @ a3
+ bygvard @ 28 + bygvgaad ® x3 + byyvga? @ xixd
+ bvarard @ 2 + bygvgxd @ 2223 + bysvaal @ 3
+ b45v433%5 ® xg + b45v4$§:c%5 ® l‘% + b45v4a:?2) ® xéx%
+ bysvaTres @ 3 + bysvaxs ® w3a?s + bysvarit © 23
+ b45v4x;1,)2 ® x% + b45v4a:§0 ® a:g + b451)4(L‘§ ® azg
+ bysvarias @ o2 4 bysvarirs @ vied + bysvarialt @ ria?
+ bysvay @ w502 4 basvari’ ® 2 + bysvgah @ viad
+ by50azy @ T32E + basvary @ w52E 4 bigvari @ w?y
+ baguamis @ 3 + bagvariri @ 23 + bagvars @ wia]
+ baguaxaxs @ T2 + byguazs @ v2xd + bygvariard @ a3,
Q1 (x15) = 73 ® 3 + v4xs ® 2328 + vyxd ® 2522 + vyxd @ 2322,
+ v4:17§ & ;vg:né + v4m§ ® x%mg + SL‘% & 1‘% + vw% & :L‘gxg
+ 1)41"% ® x%x% + a4lv4m§4 ® x% + a4gv4x§azg ® x§
+ a43v4x§x§ @ x% + a44v4x§x%5 @ x% + v4x§2 ® :c§
+ mx%xg ® m§ + v4x§xf5 & x§ + 11495%0 ® x% + mxéo ® :cg
+ v4:1:g ® x% + 043;2 & xg + v4x%5 & x% + v4x%5 & :[:g
+ mw?m% ® a:?) + 1)43:?)953 & a:?) + v4m§x§ & m%xé
+ v4x§ ® x%5 + v4:ng ® xéx% + v4$g ® xg + U4x§ ® x%5
+ v4:173 ® x%mg + v4m3 ® xg + U4x§:n§ ® x%xé.

Then we obtain by3 = 0 and by = byy = by = bag = a41 = a2 = a43 =
ass = 1. We compare the coefficient of Q2¢)(15) and ¥(Qaz15):
V(Qar15) = 24 @ 2 + 22 @ x5 + vzt @ xd + vaxt © zhad + brvgrit @ 2
+ b721}4$§ & .T:l),4 + 5721)41:;,237% & .T§ + b721)4113:1),2 & x%x%
+ brovgai®a? @ x4 + brovgxl’ @ xixd 4+ brovgaba? @ 28
+ brovaxh @ x52% 4 brovgaa? ® x§ + brovgal @ aba?
+ brovaxiad @ 230 + brgvary @ 23002 4 brovgaia? @ xl?
+ brovax3 @ w32w2 + brzvariae? @ a3 + brzvariel @ a2
+ bravaxh @ w2l 4 bravgaiad ® x§ 4 bravgat @ xSl

2 2 4.2 o 2 4.2 2
+ brzvard @ 2322 + brgvgaan? @ 23y 4 brvgriris @ a2
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+ brgvaah @ xads + bravariels ® o 4 brvgat @ wiads
+ bravaa?s @ 2378 + bravarii ol ® 15 + bravaxs? @ x3ad
+ bravgasad @ x5 4 bryvgal @ 2522 + bryvgaial @ o
+ bravaxies @ xy 4 bravgal @ x3x? + brgvgrt @ xiad
+ bravaaiaE ® Td 4 bravaal @ v2rd + brvgrial @ ricd
+ bravars ® riadey,
Qgif}(:ﬂlg,) = {L‘% ® IL‘% + v4:1:§ & 1:%0:17% + U4:17§ & m%:ﬂgmg + v4m§ ® :L'gl’%
+ xg & a:§ + mx% ® :cé4 + mx% ® :Cga:g + mazg ® :L‘%:U%5
+ v4x§ & x%zx?, + 1)436%4 & m?) + v4m§xg & x% + v4m§x3 & :c%
+ v4:1:§:1,‘%5 ® x% + v4:1:§0:z‘§ & a:§ + U41’§l‘%5 ® l‘% + v4$§0 ® x%x%
+ 114:1}%i & :L’g:cg + v4$%5 & x%x% + U4:cg93§ X :L“g + v4m§ajg & :ng
+ 114:1:§:1:§ ® xir, + mazémg & a:%o + 1)43:;11:% & xéxé + v4:cg & m%x%
+ v4a:§ & :ch% + w:z:%x% ® 1%2.

Then we obtain bra = brg = b7y = 1. We compare the coefficient of Q31 (x15)
and ¥ (Q3715):
V(Qs215) = 2§ @ 2% + 22 @ 2F + 25 @ 2f + veaty @ 2l + vl @ 230
+ v4x%5 & xg + U4xé0 & x%5 + v41‘§0 ® x%o + U4x§0 & xg
+ v4:vg ® x%5 + v4:cg ® av;lso =+ v4:cg ® xg + v4$§$%5 by :Bg
+ v4:v§4 ® azg + mx%x? ® a:g + v4x§x%5 ® :L’é + v;;:ré%% @ :vfé
+ mx%x% & x§ + v4x§2 & :U§ + vw%azg ® :L‘§ + vwﬁx% ® :chg
+ v4xg & achg + v4x§x§ & x%xé + v4m§ & x%x% + v4$§ & x%%%
+ v4x§ & xgxg + v4x§ ® xéx% + v4$§ ® xéomg + v4$§ & azgxir)
+vgrh @ 2528 + 28 ® 23 + 2} @ 28 + vgaded © 23
+ v423 @ 232l 4+ 22 @ 73 + 25 @ 2 + broyvaw’ @ af
+ b107v4xg X xéo =+ b107v4x§$g (9 xg —+ b107v4x§ &® xgxg
+ bigrvaaial @ a3 + biorvaas @ 2ial + biorvarila? © 23

2 o 10 4 10,4 o 2 4 o 102
+ brorvar? @ 22028 4 brorvarilel @ 22 4 bigrvars @ 23042

+ 5107114%%%? ® x%xé + b107v4$§$§ ® z%x% + b107v4x§x§ & x%xé
+ biorvaries @ 2322 + biogvars? @ 3 + brogvazs ® 3!

12 2 o 2 12 o 2 2 10,2 o 4
+ b10svaT3° T3 ® 3 + biosvaTs’ ® 2373 + brosvaTi Th @ T3
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1 4.2 2 2
+ b1osvars’ ® x3ad + biogvariad @ x5 + brogvarl ® x5ad

2 2 4.2 1
+ 5108v4$gaz9 & xg + b108®4ﬂfg & xgazg + b108v4 737y @ :E30

4 o 10 2 2 2 o 12 2 o 12 2
+ b1ogvax3 ® T3 g + b1ogvar3xy @ 3° 4 b1ogvaT3 ® X3 T

+ b10gvaT3TE @ 23 + brogvaziTs ® 28 + biogvari @ 2w
+ b1091)4$g$§ Q a;§ + 61091)413? & x§x3 + b1097)4$g X xéazg

+ b1ogvaTarias @ T3 + biogvarsr: @ waad + biggvarial @ T
+ b10gvaT: @ T3TaTE + blogvaT3TETE @ 23 + bioguaTiTs @ TET
+ b1oguaTaTh @ w3xE 4 bigguars ® rarETE 4+ br1ovaal’ @ a2y

+ b110’U4l‘%5 ® 33%0 + b110v4x§xf5 ® xg + b110v4x§ ® wéx%

+ b110v4m§xf5 ® x§ + b1101}4$§ & x%xir) + b11()1)4l’:1:,0 & 1’214,0

12 10 .4 2 4 2 2
+ b110114a:§ & r3” + b1101)4$30.7)5 ® x5 + b110’U4$§335 & x3T5

+ 1)110U4CE§$§ ® :vga:g + 1711()114$f5l & x%oxg + b110U4:L'§4 & :L‘S
12 2

+ briovaz3z” ® .T3£L'52) + b110214xg & x%x% + bngv4x§ & xé%é
6 2 2 6 2 2 4

+ b111v475 @ 275 + b111v4775 @ T3 + bi11vaT52Ts @ T

2 o 4.2 4.2 2 4o 2.2
+ bi11vaxy @ T5x]5 + b11104T5275 @ T5 + b11104T5 @ T5T 15

+ b11104$§1’g & :L'g + b111U4ZL‘§ & x%xg + b111’U4£L'§$% & x%xé

+ b111v4x§x§ ® x%x% + b1111)4a:g ® xg + b11104x§zg ® xg

+ bivazs @ 2823 + bijjvarie? @ rizk + bivrier © 22al
+ b11204x§x3 ® xf5 + b112’l}41'§1:%5 ® x% + 6112v4x§ ® :U%:L‘%E,
+ 6112v4x3xf5 & .Tg + b1121}4$§ & xémir) + b1121}4$%5 ® xéx?)
+ 5112114%%21‘52; ® SU% + 61121}430%2 & x%x% + b112v4x§x3 ® xg

+ b119vaxh ® 2§23 + biigvaririad © a2 + bipvarsrs @ vl
+ 1)112U4$§$52) 029 x%mg + 6112v4x§ 0%y x§x§x3 + bugv4x§x3 ® xg
+ bi1vazard @ zaxd,

xé" & 1‘3 + ’U45L‘§ & :B%Oxg + 11435% & xgxg + U4x§ & x%x%

+ x% & :cg + v4:c§ ® xéoxé + 0495% & xéx% + ac§ & asg

+ 1)41'% & :chg + v4x§ & xgxir) + v4a:§4 & a:g + mx%x? & azg
+ vw%x% & :BS + v4x§x%5 X x% + U4x§0x§ & :Ué + v4x§xf5 & xé

+ v4x§2 @ xg + mx%x? @ x§ + v4x§xf5 ® a:g + v4x§0 ® a:%5



MORAVA K-THEORY OF THE EXCEPTIONAL LIE GROUPS, II 81

1 1 1 2 1
+ v4$30 X :U30 + U4£L‘30 ® xg + v4xg K x5 + 214:132 & 3330
2 2 2 1 2
+ v4w§:c§ X wéx% + v4xg ® argxg + v4x§ & mgxg, + mx%x% & xga:é.

Then we obtain 5107_: b108 = bl_()g = 1)110 = b111 = b112 =0. We compare
the coefficient of Qo (x17) and ¥(Qox17):

D(Qoz17) = vaz§ ® 2§ + bi3vsa§ ® 2 + brgvazl ® 2§ + bizvaaial ® a5
+ bi3va23 ® xS 4 bigvgaial ® 23 4 bigvgrs @ 238
+ b13v4:ng:17§ ® x% + b1304x% ® xgxfé + b13v4xgx§ ® :r;g
+ b1y @ 2522 + bizvarie? ® r3xs + bizvyaied @ vix?
+ bizvazar? @ xirs + bisvarirs @ wix? + biyvyr’ @ 23
+ b14vard @ 230 + bryvearial ® 2§ + bryveas @ iz
+ bryvgasel @ 22 4+ bivgal ® 2322 + bisvgal @ 23
+ bisvard @ 28 + bisvgaad ® 3 + bisvgad @ xaxd
+ b15vs2aT] @ TF 4 bisvazs @ TETE + bigvga @ a3y
+ b1gvaais @ 5 + bigvarizls @ x5 + bigvars @ xixis
+ b161}4$§x%5 X x% + b16v4a:§ X x%x% + b16U4$:1))4 ® (L‘%
+ b161}433‘§2 & QS‘% + b16U4.7}é0 ® .%'g + b16’U4$§ & .Z'g
+ b16U4:cg:c§ ® 2 4 biguarirs @ rixk + bigvaries ® vz
+ bigvaty @ w5xE 4 bievari’ ® x3 + bieveah @ rixd
+ b16vaTh @ w375 + bievars @ wSTE 4+ bi7vard @ ¥y
+ b17v4x?5 ® 233 + b17v4x§x3 ® l‘% + b17v4azg ® x%azg
+ birvaraas @ a2 + birvars @ x2xd 4 birvariald @ x,
Qot(z17) = apavary® ® 13 + agsvar3al ® 15 + agevariarl @ 23
+ a67v4x§x%5 ® a:% + a68v4x§x§ & x% + a69v4$§x3 ® mg
+ a70v4x§x§ ® x%;v% + a71v4x§0 & :L‘g + a72v4:vg & x%
+ a73v4x§x3 ® JIS + a74v4a;%5 & 373 + a75v4a:§ ® :Eg
+ a75v4x§ ® :L%a:g + a76v4m§a:§ by :L‘§ + a76U4x§m52) & x%x%

+ a77v4x§ & x%x?, + a7gv4azg ® a:ir) + a79v4x§ ® xir,.
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Then we obtain b13 = 514 = b15 = b16 = A4 = Ap5 = A7 = A8 = A7) =
ar1 = arg = are = ars = 0 and b1y = age = agg = ar3 = ary = ars = ary =
azg = 1. We compare the coefficient of Q19 (x17) and ¥ (Q1x17):
D(Qr217) = bazvari® ® x8 + byrvgzt @ 230 + bypvgaded @ o8
+ b471)41‘§ ® x%xé + b47v4m§m§ & x% + b47v4x§ X x%xé
+ bygvaT3Ts ® T3 + bygvyxars @ xa + bigvars @ xaas
+ bygvaaTd @ x5 + bigvaas ® 2ird + bigvaal ® 2wy
+ bagvaTy @ T35 + bagvatis @ 8 + baguaairs ® a3
+ baguaah @ x3xE 4 baguaxs @ a8 + bygvariars @ a3
=+ b49’U4£L‘§ & $§Z’§,
Q1(x17) = aguariTs @ 5 + agzvariTErd @ 23 + vyriri © )
+ v41‘§azg X xé + ’1)456‘%5 & xé + v4x§ X m%xé + v4x§ & xfg)
+ v4:c§ & w%x% + v4x§ ® mg + v4mg ® x%x?‘).

Then we obtain by7 = ags = 0 and bsg = bsg = ag2 = 1. We compare the
coefficient of Q21 (x17) and ¥(Qox17):

A — 8 & .6 6 o .8 8,2 o 4 2 o .84
’(ﬁ(ngn) = b75v4x3 X x5 + b75v4:c5 X x5+ b75U4ZE3£L‘5 X x5 + b75’U4$5 & x3T5
4 o 02 4 2 12 o 2
+ brsvgrirs @ o2 + brsvgxs ® 2522 + brevgal? @
2 o .12 4,2 4 2
+ brevary @ 3% + brevazirl @ 2§ + brevary @ T3]
2 o 4 4,2 2 2
+ brevaxirl ® T4 + brevaal @ waxd + brrvgaial @ o
+ brrvariag ® x5 + brrvari @ xixd + brrvariad ® o3
+ brrvard @ x3xd + brrvgad @ x3al + brrvgaiaiald @ i
2.2 o 4,2 2,2 o 24 2 o 22,42
+ brrvarsey @ Ty + brrvarsrg @ w375 + brrvaxy @ x3T5TY
2,42 o 2 2.4 o 22 4,2 o 2
+ brruaxszsrg @ o5 + brrvarsxrs @ T5xg + brrvaxrsry @ 1‘390%
4 o 22,2 2 2 2
+ brrvgxs @ pixkal 4 brgvgad @ ol + brgvarts @ 28
1 4 o 02 4 2
+ brgvaas @ 30 + brgvgairs © a2 + brgvaws ® xha?
12 o 2 4 2 2, 2
+ brsvary® @ 3 + brgvaxh ® rhad + brovaaial ® iy
2,2 2 2 o 2 2 2,2 2
+ brovar3wis @ Tg + brovary @ x5 + br9UaTyTTH @ T3
2 o 22,2 2
+ brovari @ w3xts + brovarts @ wiad + brovgried @ o
+ brouaa® @ 2323 + brovarizd @ i + brovyal ® xiad

24,2 o 2 2.4 o 2 2 4,2 o 022
+ brovax3wsry @ TF + brovaw3xs @ T5Xy + brovaxrsry ® X375
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+ brovaxs @ ixkad 4 brovsalad ® xk 4 brovgaiad @ il
Qotp(217) = va2irs @ 22 + vgahed ® 15 + varsad ® 1§ + virts ® 1

+ v4x§ ® 3:%5 + v4x§ ® :1:;130 + v4x§ & x%xg, + v4x§ & :rgxg

+ 1)4:1:3 ® a:?.

Then we obtain by = b7y = byg = 0 and byg = b7g = 1. We compare the
coefficient of Q3v(x17) and ¥ (Qsw17):
V(Q3w17) = brizvazy’ ® 23 + biigvazy ® a3’ + bigvazi’al @ 23
+ b1131)4$21>)2 ® l’%l‘é + b113114:r§0x§ & a:§ + 51131)4.%%0 ® :B%:L‘g
+ b113v4$§x§ &® J}g + b113U4$§ & xgxg + 1)113’1)41'2%'% &® xg
+ b113v4xg &® I‘gl‘g + b1131]433§$§ & .1‘%,0 + 171131143313’L ® xéomé
+ bl131)4.%'%(13[5l ® x}f + b113’U4$§ & xéQ:c% + b1141}4l’§l‘§ ® xg
+ b114v4x§:c3 ® xé + b114v4a:§ ® xéxg + bll4v4x§x3 ® xg
+ b114v47s @ 2575 + br14vaa] @ Ti2s + bi15v4TITE @ 715
+ b11504T32 75 @ T8 + b11504T5 @ Taxts + bi1svaTias © 25
+ [)1151}4.216'15’L & x%x% + b115v4x%5 & xé‘xé + b115v4x§2:v§ ® .%%
+ 5115’(}4212%)2 &® .CL‘%:L’é + b115U4$§$§ & xg + 5115’1)41‘% ® $g$§
+ 1)115v4$§$§ &® .I‘g + 191151}4$L5l ® xéwg + b115v4x§x§ &® x%
+ b115v4:):§ &® xéx% + bll5v4x§x§ & .CU%JZ% + 5115U4$§ & xéxéx%,
Q39 (x17) = vaxdas @ 23 + vyaded @ xd +vgxdad @ 28 +vgad @ xdad
+ v4$§ ® xgxg + U4$3 ® xgxg.
Then we obtain b113 = b115 = 0 and b114 = 1. We compare the coefficient of
Qov(z23) and ¥ (Qow23):
P(Qowes) = a3 ® x5 + 25 @ 73 + vazy’ ® 2§ + vaa§ @ 28’ + bigvaal ® af
+ b18v4xg ® a:g + b181)4.73§$§ & xé + 6181)433% & azgmé
+ bigvgalrs @ v + bigvgas ® 2wl + biovgal? @ o}
+ bigvath @ T3 + bigvaT3Ty @ T3 + bigvazs ® i
+ bigvaria @ x5 + b1ovari @ 2573 + byovariard @ o3
+ boguaTia @ T8 + boovarh @ 2STd + brovarird @ o3
+ boouath @ w303 + baguard @ w328 4 bygvaririad ® i

2.2 o 42 2.2 o 2 4 2 o 2.4 2
+ baouax3Ts @ T5Tg + booUaTsxy @ T3x5 + bogvaxy @ T3T5T
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+ baouaairard @ o2 4 byovaaies ® el 4+ byvsriad ® xia?
+ b2(ﬂ)4l"51 ® x%x%xﬁ + b21v4x§ ® x%5 + b21v433%5 ® azg
+ byrvaas @ 30 + boyvgaiel © 22 + byyvyad @ afa?
+ borvazi? @ 23 + byyvars @ x5xd 4 bogvaried @ x3s
+ boovgials @ a3 + baovyzs @ 25235 + bogvyxdads @ 3
+ boovas @ w2ads + bovya?s @ xixd + bogvyai®al @ 22
+ boovg’ @ 2323 + baovgasald @ a5 + byovyah © xial
+ bogvarirard @ x2 + bogvyaias ® x2ad + byovyaial @ x3a2
+ b22v4$§ ® x%x%ﬂcg + b22v4xg:c3 ® x?) + b22v4:c§$g ® x%azg,
Qo (w23) = vazs @ 25aF + vary @ wiadad + 2§ © vf + vzy @ o
+ 'U4$g2) & x%x% + l‘% & SU% + v4x§ & x%x% + a83v4:v§:cg & x%
+ a84v4x§0x§ & x% + a85v4xga:3 ® x% + a86114xg$%5 ® x%
+ a87v4x§x%5 ® a:% + a88v4a:§a:§ & azg + a89v4x§x§mg ® azg
+ agov4xgx§ 02y x%x% + aglv4x§x§ 02y x%x% + aggv4x§2 X :):3
+ a9304m§mg ® mg + ag4v4mg$3 ® xg + a95v4a:§m%5 @ xg
+ a96v4x§0 & azg + a96214x:1))0 &® x%ajg + a97v4:vg ® acg
+ a97v4xg X x%a:g + aggv4x§x3 X svg + CL981)4IL’§{L‘3 X x%:pg
+ a99v4a:%5 &® acg + a99U4SU%5 ® x%ajg + a100v4x§x§ ® x§m§
+ a101v4x§ & $%5 + a102v4:p§x3 ® xi;.
Then we obtain b18 = b20 — ag3 — aAg; — Agpe — A9y — AY2 — A93 — 97 — 0
and big = ba1 = bo = as4 = agy = asg = agg = Ayl = Ag4 = Ags = Q96 =
agy = agg = a1pp = a101 = a102 = 1. We compare the coefficient of Q11 (xa3)
and ¥ (Q1123):
D(Qrz93) = 23 @ 8 + 28 ® 23 + vyxdad ® 23 + v4xd @ xixd + byovazl? @
+ b50v4x§ ® 37;,2 + b5ov4x§x§ 029 azg + b50v4x§ & x%xé
+ byguarhrs ® xg + bsguary @ w3ws + bsrvarirs @ x
+ bs1va2573 @ 25 4 bsyvaal @ vixd 4 bsyvgxiad @ ol

4 2 2 4 2,42 o 4
+ bs1vars ® 522 + byjvgxs @ xSas + byvgairiad @ i

2 4 o 42 2.2 o 44 2 o 442
+ bs1v42375 @ 3T + b51v4T32G @ T3x5 + bs1v423 @ T3x5Ty

4 4
+ bsyvgairiad @ ok 4 bsyvgaied @ oiad 4 bsyvgaied @ il
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+ bs1va2h @ Tirard 4 bsgvgaied @ xls + bspvaricds ® o
+ b52v4x§ ® méaz% + b5gv4x§:v%5 ® :L‘?J, + b5gv4a:§ ® x%x%
+ bsovarts @ 2328 + bsovgrilrs ® 23 + bspvg2l® © 2iad
+ bsavaai s ® T4 + bsguaah @ 3wy + bsguaaias @
+ bsavams @ w3E 4 bsguaales @ xd + bsgvgal @ v3wd
+ bsouazars @ w3l + bsovazs ® xiadad,
Quib(93) = 28 ® 22 + vaxd @ 2328 + vyat @ 22 + vzt @ 2323,
+ v4x§ & xg:vé + v4x§ & até:cg + x§ & :L’é + 1)4:1:% ® xéxéxé
+ v4x§ ® xgxif) + agov4x;1,,0x§ & m% + a8w4x§w§x§ b2y a:%
+ a82v4:v§x%5 X x% + U4x§x§ X xé + U4.%'§:E§ZL‘S X $§
+ U4$§:1:3 & :US + mw%m% ® wg + U4x§x3 ® :1:15l + U4:L‘§:L’%5 & :r:é
+ v4x§0 & x%xé + vw%azg & :r%a:gl + v4a:%5 & x%x% + U4x§:c§ b2y x%5
+ mx%wé 02¢ x%x% + mx%xé X :Ug + v4w§ ® xéxé + mx%x% X xéazg.

Then we obtain bso = 0 and bs1 = bsa = ago = ag1 = ag2 = 1. We compare
the coefficient of Q21)(x23) and ¥ (Qaxa3):

n _ .8 2 4 2 4 2 2 2 2 1

w(QQxQ:))) = w3 X SU3 + .'1:5 &® LL’5 + .’1;3 ® 559 + ’U4£U15 ® 5615 + ’1)411315 ® 3330
+ 21456%5 ® xg + v4x§0 &® x% + mx%o &® xéo + 1145(,‘%0 ® xg
+ v4xg ® xir) + v4xg @ lej’o + v4a:g & xg + v4x§:c%5 ® :cg

+ v4x§4 & xg + v4x§xg b2 a:g + v4x§x%5 b2y xé + mxé%% & xé

2.2 8 12 8 2.6 8 4.2 4,2
+ V423775 @ T3 + V423" Q@ T3 + V42375 @ T3 + V40305 Q T5Tg

+ U4xg ® x%x% + 0433337?) ® a:gxé + v4;1:§ &® x%x% + v4x§ &® x%omg

+ v4x§ @ mg:cg + 214:5% @ mgx% + 7)437% ® xé%jé + v4x§ ® xgxir,
+ vgzs @ 252l 4+ 25 @ 2§ + 25 ® 22 + vyadad @ 22
+ v4x3 ® atgxg + xg ® xg + a:g @ x% + v4x%,2 ® :c§ + U4:c§ @ xéz

+ b80v4x§0 ® wg + b80v4a:g ® wéo + b80v4x§scg & x§

+ bgovax3 ® x5a8 4 bgovaaial ® x2 4 bgovgal @ x3a8

+ bgovar’r? @ 28 + bgovaa? ® w3k + bgguarilas @ a2
+ bgovary @ w3022 + bgovarir: @ abxs 4 bgovarizs @ adal
+ bgguarias @ xias + bgovarirs ® xia? + bgrvgadt @ o

+ bg1vazs @ 3t + bgrvgri?ad ® 23 4 bgrvgrl? © x3ad
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+ bg1vaailad @ a3 + bgrvar’ @ wixd 4 bgyvgaded @ o5
+ b811)4$§ & .Tgaﬁg + b81v4mgx3 &® x§ + bglv4$g ® xgzvg

+ bgrvazars @ 230 + bgrvars © 21022 4 bgyvgaied @ xi?
+ bg1vars @ w3223 + bgovgraal @ 2t 4 bgovgrird @

+ b82U4x§ & xgscg + b82v4a;gxg X x§ + b82v4a:g ® xéa:g

+ Dgovaxh @ T3S 4 bgovgairiad @ xh 4 bgovaaia? ® waxd

+ bous s ® w325 + bsovaTh ® Taxsry + bsovariTITE @ X7
+ bgovazars ® xird 4 bgovgrizd ® xéx% + b82v4x§ ® x%x%azg
+ bg30a23” @ %5 + bezvarts @ 230 + bezvariats @ ol

+ bggvaal @ 3wls + bezvariris ® 13 + bsgvaah @ wiwds

1 1 1 104
+ bg3vaw3’ ® 230 4 bgavary @ 23% + bgzvariry @ w2

45,22 2 4 2 4o 102
+ bggvaairs @ rixk 4 bggvaaies @ rix? 4 bggvaas @ v3022

+ bgzvars? ® af + bgzvars? @ v3xE 4 bgzvarh @ whw

4 10,2 2 2
+ bggvazy ® 1:30:179 + bg4v4xg ® 15 + bgavazis @ mg

+ bavax2x3s @ T8 + bgavart @ xax?5 4 bgavgriads @ a2
+ bgavars @ w2t + bgqvarial @ 23 + bggvgaiet © a3a?
+ bggvaaie? © xiad 4+ bggvaal ® 2328 + bggvgal @ a8

+ bggvazard @ 22 4 bggvgzirs ® ek 4 bgyvazia? @ riad
+ byavaxh @ T302 4 bgsvaaial @ 35 + besvariris @ T

4o 2 2 22 4 2 o 42
+ besvaT3 @ TgwTs + bysvaxgTls @ T3 + besvaTy @ T3wT5

1
+ besvaals @ 25a3 + bgsvari?ad ® 13 4 bgsvgad? © a3ad

2 2 4.4 2 2
+ bgsvamiag © x5 + bssvazy ® 2§ad + besvaTirsTd @ 3
4
+ bg5v4x§x§ ® x%x% + b85v4x§:c52; & x§x§ + bgsvaxs ® xéx%x%
2 2 4.9 4 9
+ bg5v41‘§$9 X xg + b85v4$3$9 ® x3Ty,

7 — 4 2 4 10,.2 4 4,2 2 4 2.2
Q21(x23) = o5 @ xF + v4Ty @ T3 TE + V4X5 @ T3TEXG + V4T5 @ TETTs

2 4 2 14 2 2 2 4.2 2
+ 2y @ T3+ v4xg ® X3 + V429 & $§x9 + v429 ® 3275 + 23 ® :L"g

2 12 2 2 2 10,.4 2 4.4 2 2

4,2 2 10,.2 4 2.2 4 4,2 4,2
+ V425275 @ 5 + V4x3 Tg Q X3 + V4T 5 ® T3 + V4T5Tg @ T35

2 2.2 1 2 1 1
+ v4xg:v9 ® xg + 0423275 ® mg + U4m30 X x5 + 043:30 ® x30
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1 4 2 4 9 2 4 9 1 4 2 4 2
+ 'U4$30 X T3Tg + V43T & X5 + V43T X .'L'go + V4T3Tg & XT3Tg
2 2 2 1 2 4 2
+ 04275 ® 75 + V4275 ® 1‘30 + v4x75 ® T30 + v4iv;2>,x§ & xgxg
12 2 2 12
+ vzl ® 232 + vyrial @ 23’

Then we obtain bgy = bgz = 0 and bgg = bs1 = bga = bgs = 1. We compare
the coefficient of Q31)(x23) and ¥(Q3xa3):

V(Q3w23) = 28 @ 2 + 22 @ a2 + vaalat @ 2§ + vyl © aad
4 2

+ 5116U41‘§0$§ & .’Eg + b1161)4x:1;,0.73g2) & xé + b1161)4x;1),0 ® x5x

4.2 o 1 45010 2 2 o 10 4
+ biigvazsry © 230 + brigvazy ® 375 + biigvazrs ® w3 T

2,42 8 2.4 8 2 2.2 o 8.4
+ b116vaT3T525 @ T3 + b116V4T3T5 @ T3xG + b116V4T3TH @ T3T

+ 1)116?)4x§ &® xgxémg + 511604.%%%%1'3 & 1’% + 6116v4x§x§ ® x%xg
8.2 2. 4 8 2.4 2 6,4 2

+ b116Vax3Ty ® T3%5 + br16vaT3 @ T3T5Tg + 6117v4x3x5 ® 275
6,.2 4 6 4 2 4.2 6

+ b117v4x3m15 QX T5 + b117v4x3 XK xsxis + b117v4x5w15 K x3

4 6,..2 2 6, .4 2.4 2 4
2. 4 4 2 2. 2 4 4
+ b117v4x3x5 & 3275 + b117’U4fL’3JI15 XK x3T5
2 4.4 2 4.4 2 2
+ 1170423 @ T3T5x75 + br17v4T3T5215 @ X3

4.4 2.2 4 2 2. 4
+ b117’U4$3.%'5 ® x3775 + 1)1171)4.%'33315 ® r375

4 2.4 2 14_4 2 14 2.4
+ b117’l)4$3 ® x3x5°75 + 5117'1}4.%'3 Ty @ x3 + 61171)41‘3 & X375
12
+ bi17va3 3:‘% & .%'% + b117’l)4$:132 & x§x§ + b117v4x§0x§ & acg

+ 1)117’1)41‘%,0 X xgxg + b117v4$§x§ & :L'g + b117U4x§ ® acgazg

+ bi17va257s @ 28 + biirvarias @ xial + brvariaes @ vial
+ b117v41‘§ ® :r:gzxg + b117v4x§0x§ ® acg + 61170430:11)0 & xéx%
+ bi17vaaiws @ 2303 4 bii7vaal ® airard + biirvgades @ vjed
+ b17vah @ 2iadad + birvaries @ aSad + birvgrs @ aSaied
+ 5118U4x§$52) &® $%5 + b11804x§:n%5 & x% + ()1181]4.%'15’L & x%x%
+ b118’U4:L'31‘%5 ® l'g + b118U45L‘3 & 1‘45{’17%5 + b11gU4fL‘%5 & ."L‘gl'g
+ b118041‘§x§1‘3 ® I'?)) + b118U4SL‘§£L‘§ & .23%1’52) + 511804.%'%.%3 ® x%xé
+ b118v4x§ ® x%xéx% =+ bngv4x§:v§ & :Ug + bugv4x§ & :chg
+ b118v4x§m§x3 ® x% =+ b118v4x§x§ & xéx%,

Q39 (x23) = 78 ® 22 + vaxs ® 3023 + vyxh @ 2822 + vyxk @ 2323,

2 4 2 10,4 2 4.2 2 4.2
+ 29 @ 5 + 1429 ® :C30$5 + v4%y @ T5x]s + V4253 @ x§x5x9
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1 1

+ vax 01‘5 X :Eg + v4$31:5x9 X 1:9 + v41:5:1:15 ® xg + v4x 0339 X ZL‘5

+ v4x9$15 ® :L'5 + v4$3x5 ® :U3 + v4x3x5x9 & x3 + v4x5a:9 & x15
+ v4x4x3 ® xlo + m:):?,‘:n% X :ch + v4:r10 X xéx% + mxéx% ® xéw%
+ v4:1;15 & x5:1:9 + v4:1:3x5 & :173:1:9 + v41:3 & m31:5
+ v4x3x9 ® x3x5.
Then we obtain b117 = 0 and b116 = b11s = 1. We compare the coefficient of
Qot(z27) and P(Qoz2r):
V(Qorar) = 22 @ 3 + 2f @ 22 + varial @ 2 + vgal @ wdad + vialal © of

+ vgah @ a§a? + bogvgrila @ 23 + b23v4a:§0a:§ ® o
+ bogva’ ® 2222 + bosvgatas @ 230 + bogvga? ® 2xi0
+ bogvgas @ 22230 + bosvyriaial @ af + bozvyada? © aba?

+ bogva 2373 ® ThE + bogvaa3 ® wiwEd + bogvaairivs @ 13
+ bogvgala? ® xixd 4 bogvgadad ® ek 4 bygvyal @ pixial
+ bogvarSe? @ a3y + bogvgalats ® 2 + bogvgal @ xiad,

+ bogvgriads @ xS + bogvga? @ 2823 + bogvga?s @ aSa?

2
+ bogvgziaiats @ xh + bygvgaial @ xiads + boqUaTATE s ® x%x%

2 4,2, 2 4,2, 2 2 4,.2 2
+ b24v4x3 ® x3$5$15 + b247)4x3x5$15 ® 1'3 + b241}4x3x5 ® x3x15

4.2 2.2 4 2.2 2 14,2 2
+ bogvax3w7s @ 325 + boyvax3 ® x3T5xT5 + boavaxz TE @ T3

+ 5240433%4 ® 2327 + bygvariiad @ x% + bogvazi? ® x3x5
+ bogvaz a2 @ a8 + bpgvgri® @ 2822 + bogvgadal @ xf

+ b24v4x§ ® x%x% + b24v4$gacg ® x% + b24v4x§x§ ® acé

+ bogvgrird @ x2a? + boguyziad ® 2323 + boyvgaal @ xia?

2,4
+ bogvarizs @ zhxt + boqvaal ® 2522 + boguyzit ® :ché

+ bogvazi022 @ 23 + boguari® ® 2222 + bogvgada? @ x3x3

+ bogvary @ xiadal + bogvgaSa? ® x3xd + bogvgal @ wixiad
+ bogvazsz? @ aSxk + bogvars @ 2Sxiad + bosvgaad ® a3,
+ bosvariats @ 3 + bosvar? ® xdats + bosvgriats @ x

+ bosvard @ w2xts + bosvawty @ wiad + bosvgaiaied © a3

+ bosva x5 @ w3l + basvaaiad @ wiad + bosvaah ® rixiad

2 o .2 2 2 4,2 o 4
+ bosvaziad @ 12 + basvart @ x2xd + basvariad ® i
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+ bosvaZs @ Taxd + bosvariried @ x2 + bosvyriad ® x2xd,
Qolz)(ﬂﬁm) = v4$§ & :chg + v4$§ & x%az%x% + 933 & :cg + 1)4:1:3 &® x%a:%

+ 22 ® 23 + vg2? @ 23235 + ayogvaziie? @ 2

+ alogv4x§x§x3 & SU% + a110v4x§x§xf5 & x% + aulv4xg:vg & x%

+ a112v4x§0x3 Y x% + a113v4xgm§ ® l‘% + a114v41‘gx%5 ® x%

+ a115v4x3x%5 & x% + a116v4x§4 & x%x% + a117v4x§mg & x%:rg

+ angv4x§x§ & x%x% + a119v4x§xf5 & x%:z:g + a120v4m§0x§ & x?,

+ a121v4x§m§x§ & 333 + a122v41:§x%5 & x% + a12304x§x§ & x§

+ a1231)4a:§3:§ & x%x% + a124v4x§$§a:3 & xg

+ a124v4a:§x§x3 ® x%xg + a125v4:1:§0 b2y x%xg + a126v4a:g ® x%xé

+ a127v4x§"x§ ® x%x% + a128U4$%5 & x%x% + a129v43:§x§ o2y x%g,

+ a130v4x§m3 ® x%5.
Then we obtain ba3 = bgy = a10s = a110 = @111 = G112 = G114 = G116 =
aiy = aig = aigo = a124 = a125 = aizg = 0 and bgs = a109 = a113 = a115 =
ajig = a121 = a122 = G123 = @126 = G127 = a128 = a130 = 1. We compare the
coefficient of Q11 (xa7) and ¥(Qqxa7):
(Qiwar) = 25 @ o3 + x5 @ ¥F + 03 © 1§ + varts © af5 + varis @ w3

+ v4x%5 ® :vg + U4:E%,0 & $%5 + v4a::130 ® x;l))o + U4x§0 X :vg

+ v4:vg & xir) + U4:cg & x%o + v4xg & xg + v4x§x%5 & Jjg

+ v4a:§4 & azg + mxéwg & xg + 1143:%35%5 & xé + v4x§0x§ & xé

+ v4x§:v%5 X x§ + v4$§2 & mg + mx%x? & xg + v4x§x§ & xéxé

+ v4xg & x%x% + 1)43;%3:?) ® x%xé + v4x§ ® a:gxir) + v4x§ & x%ox?)
+ v4:c§ ® xg:vg + v4x§ ® mgxir) + v4$§ ® :céoxé + v4m§ ® xgxfs
+ v4x§ & mgxg + mg & afg + a;g ® :U§ + v4:v§2 ® x§ + U4x§ ® x%z
+ 22 @ 23 4+ 28 @ 2 + bsgvarl® @ af + bszvgal @ 210

+ byzvarial ® o + byzvarh @ w58 4 bzvaaial @ o3

+ bsgvary @ 2328 + byzvgaila? @ 23 4 bsgvgr? @ 2028

+ bs3v473°73 @ 22 + bsgvars ® 2302k + bzvarial @ xiah

+ bsgvaaies @ xiw? 4 bsgvgade? @ xiak 4 bsgvaaded ® ria?

14 2 2 14 2.2 12
+ bsavax3” ® Tg + bsavazy @ x3° + bsavar3Ty ® X3
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2 o 122 4,2 o 1 4 o 10 2
+ bs4v423 @ 13223 + byqvarird @ 230 4 bsgvgah @ x3023

+ bsgva25wd @ 2§ + bsavaal @ 232k + bsgvgaial @ ol

+ bsquaxh @ 522 4 bsgvalOal @ 23 + bygvgai® @ xiad

+ bsqvazi®ad @ 3 + bsguazs? ® x3xd + bysvazial @ a2

+ b55v4a:§x§ ® a:g + b55v4x§ ® a;gatg + b55v4xgx3 ® x§

+ bs5vaws @ w503 4 bssvard @ 23S + bssvawiriad @ xy

+ bssvaT3TE @ Tawd + bysvariad @ rixs + bysvaat @ raxaxd
+ bssvazirard @ ok 4 bssvazirs ® xiek 4 bssviziad ® ik
+ bssvazs @ raxied 4 bsevaal® @ 235 4 bsguaas @ i

+ bseuaa3ais @ o5 + bygvari @ 2§ats + bsguaaiaris @ a3

+ bsguazh @ w3ty + bygvari’ @ 110 + bsgvari @ i

+ bsevax’as @ 2 + bygvarirs @ 2302 + bygvarirs @ a§wd
+ bsgvazs @ 3022 + bsgvari? @ 22 4 bsguaal? © 2323

+ byevaty @ T35 + bygvary @ 13073 + bsrvard @ 2%

+ bs7vax3s @ 8 + byrvariets @ xh 4 bsyvgat @ rixds

+ byrvaTsats @ T2 + bsrvars ® wEats + byrvgrial ® o3

4 o 22 2 o 24 2
+ bsrvarirs @ xiad + byrvgale? ® w3zl + byrvgad @ w3l

+ byrvars @ 28 + bsrvaaied @ 23 + bsrvgaies @ via

+ bs7vaa3at ® ward 4 bsyvaxh @ wixd 4 bsguaaiald @ xis

+ bsgvax3Tis @ x5 + bygvars @ T35 + bsgvariris @ T4

+ byguah @ w3075 + bsgvariy @ wxd + bygvarsied @ x

+ bsgvaxd? @ 2373 + bygvariard @ xS + bygvari @ 2]

+ bsguararard @ xf + bsgvarirs @ wiad + bsgvarars ® riad

+ bsgvaxs @ T3wied 4 bsgvaaled ® xk 4 bsguaaiald @ vl
leﬁ(:cw) = xg ® x% + v4x§ ® x%xg + v4x§ ® xgajg + v4a:§ & x%w% + 373 QT

+ v4:n3 ® x%:rg + v4$§ ® x%w% + x§ X x‘; + U4:E52) ® xéwéx%

+ v4a:§ ® xéw% + a103v4x§xg X x?), + a104v4x§2mg & $§

+ a105v4m§xgx§ ® x% + a106v4x§x%5 ® azg + a107v4x§m§x%5 ® x%

2 4 2.2 4 2 2 2
+ ’041'2339 & x3 + v429275 ® T3 + v4x§:v9 ® xg + U4x§$9 ® xg

4
3
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Then we obtain b54 = b57 = alps = aior = 0 and b53 = b557 = b56
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4,2 2 4 2,2 4 2 2. 4 2
+ V42305 ® Ty + V4X5TT5 ® X5 + v4:n§a:5 & r3x5 + v4a:g X x5
4,2 4,2 2 4
+ v4azg & r37g + v4azg & :Ug + v4x3T9 ® x5 + v4x3x§ & x%x%
4,2 2 2 2 4,2 2
+ V4X3%g & l'g + V4275 ® X5 + V4T3 & T3Tqg + V475 & l'g

2,2 4.4

bss = a103 = a104 = a106 = 1. We compare the coefficient of Qo1 (227) and

WQQHTQ?):

Y(Qawa7) =

2 2 4 o 4 4 4
:L'g Qx5 + x5 ® xg + v4x§x5 R Ty + 1425 @ x§x5

+ bggva T3’ 22 @ a3 + bgevariirh ® x2 + bggvaws® © xiad

2,2 12 2 12,2 2 12 2

4,22 o 8 4,2 o 8 2 4,2 o 8 2
+ bgevax3T52g @ T3 + byevaT3xs @ T3xg + byeax3Ty ® T3T5

4 4
+ bgevaxs @ x%x%x% + b86v4x§x§x§ ® x§ + bggmxgx% ® x3x§
2 4 2 4
+ beguaThasd ® T3x? + bsgvarh ® ririad + bsrvgair: @ ¥y

2 2 2 2 2 2
+ bgruarhals @ 2 + bgrvaal ® xiaty + bgrvgriats @ o

2 2 2 2 2 o 1
+ byt @ afads + bgrvaats @ aix? + bgrvgada? © 10

10,2 2 4 o 4
+ bgrvaxh @ w30w2 + bgrvgrial @ x2 + bgrvarirs @ a3

+ bgrvgal @ x3x? + bgrvazs @ 253 + bgrvgrsied @ of

+ bgrvars? @ 22xd + bgrvawsat @ alxd 4 bgrvary @ alaiad

+ bgua3 i ad @ xls + bggvaririets © xf + bggvariad @ wiais
+ begvarirdals @ xf 4 bsgvaried @ virds 4+ bggvarinis @ v
+ begvaal @ xixdets + bggvariadats © a3 + bggvaried ® xiads
+ bggvariats @ x3x3 + bggvart @ w3825 + bggvarants @ riak
+ begvaTy @ w3rEady + begvaris ® w3TETE + bssvari g @ 73

10,2 o 22 10,2 o 22 1 2.2 2
+ begvaa3’at @ v3xd + bsgvar’wd @ wial + begvawd’ ® viriw

8,.2,.2 4 2 4,2 2 4.2
+ bggvary ® wariad 4+ bggvarizrded ® o2 + bggvyaial @ xiad

+ bgUaZ3TaTE @ T4 + bgguariws @ waxd + bggvarled @ xia?

2
+ beguaxl @ wixiald 4 bggvariad @ xiad + bggvazd ® wiriad

+ bggvariaiad @ a3 + bsgvaalad ® xiwd + bsgvariried @ il

4 2 2 2 2
+ bggvax3Ty ® T3T5 Ty,
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Q29 (x27)

T. NISHIMOTO

2 10,2 4,2 2 2,2
:c§ ® x5 + v4x§ & iL‘3O£L'5 + v4x§ ® x3r509 + v4:1:§ & 5275

+ U4x3 ® xé%g + :rg & xg + 214:1:% & azézxg + v4$§ 02 x%x%g)

+ U4x§xg ® x% + U4x§2333 X l‘% + 1)41‘%3:%5 ® x% + mx%x%x% X :U§
+ U4ZE§£L‘3 ® $§x§ + mx%x%x% ® acg + mx%:v% ® Cﬂg

+ v4x§a:§ ® x% + mm%x% ® a:%o + v4x§x§ ® x%x% + ’U4CCg ® x%x%

+ m:c%xg ® x%x% + 1)43:%5 & mgxg + U4:z:§:1:3 ® xéz.

Then we obtain bgg = 0 and bgs = bg7 = 1. We compare the coefficient of
Q3t(z27) and P(Qzza7):

n _ 2 2 14 14
D(Qara7) = 25 @ 3 + 23 @ 25 + brgvard® @ 28 + brigvsal @ 3

+ 51191)4.’5%1’? ® .7:%2 + 1)1191)4%% ® (Ezl),Zl’g + b11gv4x§$g & xéo

4 10
-+ b1191)41'3 ® x3 :Zig + b1191)4.1’gl’g & Jjg + b1191141‘§ (%9 xgﬁg

+ b119v4x§mg & a:g + b119214.1,‘§ ® mg:cg + b1191)43}:1;,0.73g ® .’L‘%

10 4 12 2 12 2
+ b119’U4.’L'3 X xgacg + b1191)4:173 xg ®x3 + b1197)4$3 (%9 $3$g

+ b1191)4‘7}:1;,4$§ & LU% + b1191)4l’§ & x§4$§ + b1191)4l’§4$§ X CE%

4 14,2 2.2 12 4 2.4 12 2
+ b1191)4.%'5 K x3 T5 + 1)1191)4.%'3335 K x3"T5 + 51191}4.%31'5 ® x3 s

+ b119v4x§x§ & xéoxé + b11904$§$§ & xéoxg + 51191)4.73337% & ngg

+ 61191)4.%2%% ® .CC%JZ% + 1)119114:113%% & (ngé + 1)1191)4.73?5[?;—)l & mg:cg

+ 6119?)437%0.%'% &® ngé + b1191)4.73é015§ & x§x§

+ br1ovaz?a? @ xiad + bigvariiet © 2322 + biyvgaial ® o
+ 1)12004.%%.%52) &® .’L‘g + b1201}4.%'§ ® mgacg + 5120’[)41‘?1‘3 ® :rg

+ b12ovamd ® 253 + bragvazd ® xial + biagvaririad ® i

+ bioguar it @ xaxd + bigvaaed @ afad + biagvari @ abaicd
+ b120v4:v§x§x3 & x% + 6120U4$§1‘§ & 1’%%3 + b120v4x§x3 & .Tgl’g
+ b120v4x§ ® m%x%x% + b121v4a::1),4 ® xfg) + b121v4a:%5 ® x}f

+ b121v4 23775 ® 232 + ba1vaal ® x32wls + biojvariats @ xi°
+ bio1vazy ® 230275 + bioyvaaats @ af + biajvarl @ 2l

+ bioyvaasa?s @ a5 + bioyvaah @ 2822 + bioyvaria?s @ 23

+ big1var’ ® xirds + biovari®als © a3 + biojvari? @ wiads

+ brgrvgzst @ 230 + biyvard? @ 23% 4 brgvgrl’ @ xlt

14, _4 2 4 14, 2 2 4 12,2
+ b121U45L'3 Ts ® x5 + b121U45L'5 ® x3 x5 + b121U45L'31L'5 ® x3” x5
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4.4 o 10 2 4 2 4 2
+ biyyvazirs @ 23022 + bioyvgaSat @ 252t + broyvgadald @ 2522

10 4 o 42 12 4 o 2
+ bioyvazizt @ ada? + by ied © 2322 + biyyvalt ® xiad

12 2 1 2 102
+ bo1vars? ® x5l 4 brovarl’ ® afad + biojvea @ 23042

6 12,2 4 14,2 4_6 2
+ b121U4l‘3 ® x3"xy + b121U4ZL‘3 ® x3 xg + b1222141,‘3$5 X x15

4.2 6 4 6,2 6,2 4
+ b122va 23775 @ x5 + b122V473 @ TEX |5 + b122V4T52]5 @ T3

6 o 4.2 2 4.6 4.2 2 4
+ b122vax5 @ 23275 + b122V4T75 @ T3T5 + b122V4T3T5T]5 @ X5

4.2 4.2 2. 2 4.4
+ b122v4x375 @ X515 + b122V4TET 5 @ T3X5

2 4,4 2 4,4, .2 2

4.4 o 22 4.2 4.2
+ 0122042375 @ T5x75 + broovaTs s © T375

4 o 4 2 2 12 .6 o 2 12 o 2.6
+ b122v4%5 @ T3x5T75 + b122vaw3"T5 @ X3 + b122v4x3” ® T3T5

+ broovga§al @ a8 + brogvaad ® 528 + biyovgrl?a? @ x2ad

+ b122v4m§2x§ ® x%x% + b122v4x§:1:§ ® :Eg:rg + b12204x§x§ ® achg
+ b120v4 2578 @ 28 + bragvaal @ w3al + biogvsriad @ 23

+ bioguarh @ 2823 + biogvawiad ® xiad + biogvari @ wiwdrd

+ 6122214:5%3:% Q xéx% + blggv4x§x§ Q xéx%

+ broguazias @ xaxiad + biogvarirs ® ririe

8 .2 2 8. .2 2 8 2.2
+ b123114333$9 ® xis + b123v4x3x15 QK xg + b1232)4563 X oI5

+ b1231)433<3$%5 &® :L‘§ + b123v4x§ & .CCgJ}ir) + b123v4x%5 & azgacg
+ bioguawird @ w30 + brozvary @ w3023 + bragvgaiaizd @ a2
+ biogvarias @ x2xd + biosvaward @ afa? + biogvars @ abaied
+ brogvazi?al © a2 4 biosvyziald @ afa?,

Q39 (x27) = 25 ® 22 + v42s ® 21022 + vyal @ 2822 + viad @ 2323,
+ :L‘g & azg + U4azg ® :Ega:g + U41’3 ® x%x% + U4w§ & m§x§x§
+ U4x§xg ® ﬁ) + ’U4ZE%)2IL‘§ X :I:S + 1)41:333%5 ® xg + mx%as%x% X a:f—j
+ U4xg:vg2) ® x% + U4$S$%5 X :c§ + v4x§x§ & 1‘%5 + mx%az% ® xéo
+ U4$§:ﬂg ® ;vg + U4$§m§ ® :njéx?, + v4mg ® mgmg + v4m§x§ & azgmg
+ v4x%5 ® xgxg + mx%x% ® :B%:L‘g.

Then we obtain b119_: bio1 = 6122 = 0 and biy9 = bi123 = 1. We compare
the coefficient of Qo (z29) and ¥ (Qoxag):

D(Qozag) = 28 ® 22 + x5 ® 22 + 13 @ 22 + v4x?y @ 235 + v4ady @ 210
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2 1 2 1 1 1
—+ U4$15 X l‘g + 'U41’30 X 1‘15 + U4ZE30 X x30 + 'U4$30 X l‘g

2 1 4.2 2
+ v4wg ® x5 + v4xg ® x30 + 11433? ® :cg + 423275 @ Ty

14 2 4,6 2 2.2 4 10,.2 4
+ v4x3” @ Xg + V4T3T5 @ Tg + V405075 Q Ty + V423 Ty @ X5

+ v4$§x%5 ® acg + v4x§2 ® x§ + U4$§$g ® xg + mx%x% ® x%mg
+ 1)4332 ® xga:g + mx%m? & :Ugl’é + v4ac§ & a:gx% + v4:c§ ® :Eéoasg
+ v4x§ ® aﬁgmg + 1)43:?) ® aﬁéx%g) + v4x§ & :c%,%jé + 1)43;% ® xgxi:,
+ w423 ® 25328 + bagvay’ @ 2 + bogvazy @ 13

+ 5261)4:6%%? & xg + b26v4x§ & a:gmg + b26v4x§xg ® x%

+ boguaah @ 38 4 baguaa il @ 2 + bogvyr? @ 230}

+ boguari’xs @ 2 + boguazs @ 21022 + boguyaia? ® x5xd

+ boguazirs ® a5t 4 boguaaia? @ xiarh 4 bygvaaies @ xia?
+ b27v4x§4 ® x?) + b27v4x3 ® x§4 + b27v4a:§ac§ ® 33;)2

+ boyvax3 ® x32a3 + borvarird @ 230 4 byyvgas @ w1023

+ borvarhad ® 1§ + barvarh © ¥3xd 4 byrvariad @ x5

+ borvay @ w522 4 borvar®ad @ 3 + borvgal® @ wiad

+ borvar2rd @ 3 + borvaad® @ wiad + bagvarial ®

+ bogax3xa @ 18 + bogvyxs @ x8ad + bogvyalald @ 25

+ bogva®s @ w3xE 4 bogvawd @ 23S + bogvawiriald @ xi

+ bogUaiaE ® Taxd 4 bogvaaiad ® w3rs 4 boguaat @ ThrEad
+ bogaT3Ters @ T2 + bogvyrazs ® T2x3 + bogvyxiad @ xax?
+ bogvazs @ Taxied 4 bagusal® @ 235 4 baguga?s @ Y

+ boguaa3 iy @ a5 + baguari @ a§a?s 4 bagusaiats @ a3

+ boguaxh ® w33 + baguarl’ ® 210 + bogugai © 2l

+ baguaty @ T30 w2 + baguariry @ w3wE 4 baguarias @ wiad

+ boguaai’as @ 2 + baguari @ 23 wE + bagugal @ x5

+ boguaxs® @ 2323 + baguarit ® 12 4 byguaal @ a3,
+ bgov4$%5 & l‘g + b3004$§$%5 & ZE% + b301)41’52, ® x%w%
+ byovazaris @ 22 + byguazs ® xiaty + bauarl @ wial

2 o 2 4 4 o 22 2
+ baouaaba? ® xiart 4 byvaaded ® rix? 4 bygvgadal ® 2
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4 2 4 2 4_2
+ b30v4:vg 024 .’L‘g + bapvax3 ® :Bg:vg + b3pvax3TE @ T5Tg
4.4 2.2 4 2 4 2 2
+ b30f04333$5 & T5Tg + b30U45(53$(5_33 & Tg + b31'U4SC3379 & 15

4.2 2 4 2,2 2,2 4

+ b31v428 @ Tty + ba1varts @ rird 4 byvgaiiel @ a3

12 o 2 2 2
+ b3vgzi? @ 2323 + byyvgaiard @ 2§ 4 bajvgal @ aSal

4,42 o 2 4,4
+ byjvgrsrird @ af + byyvgries ® x2ad + byvgadald @ xix?

4o 4
+ b31vazs @ wiried 4 byjvaased @ xd 4 byyvaried ® :z:%a:g,

Qo (x9) = 25 ® 22 + v428 ® 3% + vyab @ 2222 + 22 © 22 + vt @ 2k
+ m% & 333 + U433§ & :Uga:% + a134v4w§:vg & :U% + a135v4$§2x3 & :U§

+ a136v4:c§xg:1:§ (%9 a:% + a137v4x§$%5 X x% + a138v4x§x§x%5 (%9 azg

+ a1391)4m§0x§ & x% + a140v4x§x§m§ ® azg + a14lv4x§x%5 Q a:?)

+ a142v4x§1‘§ & x%x% + a143v4x§x§x3 & x%x% + a144v4x?1)4 & :U%

+ a145v4m§9:g X xg + a146v4x§x3 X l‘g + a147v4x§x%5 ® xg

+ a148v473° ® T + a143v473° @ 1375 + a149047378 @ 2§

+ a149v4x§:vg & x%x% + a150v4:ch§ & xg + a150v4xgx§ & x%x%

+ a15lv4m§x%5 2 xg + a151v4x§x%5 & x%mg + a152v4x§x§ ® m%x%

+ a153v4:v§0 & 1‘%5 + a154v4xg & :L‘%E, + a155v4x§:1:3 ® xi:)

+ a156v41‘%5 &® 33%5.

Then we obtain by7 = bag = b31 = a134 = a135 = Q136 = 138 = A139 = Q140 =
a143 = Q144 = Q145 = Q146 = Q149 = A150 = A151 = A153 = Q154 = Q155 = 0
and bog = bag = b3p = @137 = a141 = 142 = A147 = Q148 = Q152 = A156 = 1.
We compare the coefficient of Q119(x29) and ¥ (Q1xza9):
7 S R T 14 o 4 4 o 14
P(Qrx29) = 23 @ T5 + 5 ® x5 + bsgvars” @ x5 + bsguaxy ® 3
+ byguazias @ x3? + bsguawh @ x3’ah + byguazirs ® i
4 o 10, 4 4 4
+ bsouaah @ x3023 + bsguarSrs @ 2§ + bsgvanl ® 2iah
4 4 10 4 o 4
+ bsguaairs @ x5 + bsguaah @ x5x3 + bsgvarirs @ 13
+ bsouazl® @ 23xd + bsgvari®ald ® 23 4 bsguard? © x3ad
4 o2 2 o 4 4,2
+ beovaas s ® x2 4 beovaaiald ® xh + beovarh @ var
4,2 4 2 2 4
+ beoUaTars @ x5 + beovazs ® T3T2 + bgovazs @ xSws

4.4 2 4,2 4 4 4,2
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Q1 (wa9) =

T. NISHIMOTO

+ bervamanty @ x5 + bervars @ x3ats + bervaais @ xiws
+ b61’t)4l‘z1>)213§ & l‘g + 5611141‘%2 X .’Eg.ﬁé + b61v4$§x§ X® :L'g
+ be1vaas @ 5xs 4 bervarirs @ 28 + bervazs @ wixd

+ be1varirs @ T2 + bervars ® raxd + bgvgzird @ xixd

+ be1v47] ® TITITE,

1)43:% & xgxé + 1)4332 & xéa}g + xé & :cg + v4x§ ® m%xg

+ ’U4$§ ® x%xi:) + x§ & a:?) + v4x§ ® x%méx% + v4m§ & xémir)

12 .4 o .2 6,42 .2 2,42
+ a1310423° 5 ® T3 + A132V4T3T5Ty @ X3 + A133V4L3T52 75 ®
4

73

+ v4x5ac%5 & x% + mx%mé X x% + 04322:):‘; & a:g + U4x§x%5 & :Ué

12 2,4 4,4 2 4,4 4,2 4,4
+ v4203” Q@ X3T5 + V4X3T5 @ Tl + V4T3T5 @ T3Tg + v4X3%5 K Ty

2 4_4
+ V475 & T3Ts.

Then we obtain b59 = b60 = a132 = Q133 — 0 and b61 = ai131 = 1.

compare the

Y(Qawo9) =

coefficient of Q21 (x29) and 1 (Qaxag):

T3 @ x5 + 15 @ 25 + bgovawi® @ a8 + bggvgal @ 232

+ beguaTzl ® 1§ + bgvars @ w3xS + bggvyrial @ x

+ bgouaxh @ w3l 4 bgovgai?a? @ xd + bgovar? ® xia}

+ bgguaT3 Ty @ T2 + byouaws @ TH2aE + bggvariTE ® ThTs

+ bouaxirs ® THE + byovaa3w: ® T + bgguariars ® whTE
+ boouaxsad ® 22 4 boguaa§ad ® x84 bogvsal @ xS

+ boovaalad @ x5 + boguaal @ xSxd + boguazrd @ 2wl

+ boovaa3rdad ® x5 + boouariad ® xird + boousrirs ® rial
+ boouaal @ waxSed 4 boouariarled ® xf + boguaried ® xiad

4.2 o 2 4 o 2
+ byovax3Ty ® x3x§ + boovaT3 ® 1:3362303 + b90v4xgx§x§ ® xé

+ boouaa§a? ® raxd 4 boouariad ® xSrs + boouar? ® xSraad
+ boovaarard ® 12 4 boouaalrs ® izl 4 bousziad ® xSl
+ boovazs ® 2§TE] + boouariTivs @ T3S

+ boguariz? @ xhriel + boovariried ® iz

+ boouarias @ Tiwias + boouaririTi © viTs

+ boouarir? @ xirizd + boovarizrizrd ® izl

4.4 o 2 2 2 12 2 2 12
+ boovaz3xy @ r5x5Ty + bo1vars” @ x5 + bo1varis @ 3

6

We
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4,2 4 2 2 4
+ bo1vaxiats @ a5 + borvars @ 25wy 4 boyvaaias @ x4

4,2 14 12, 1
+ bo1v47§ ® w3xTs + borvarh @ 23t + borvazi? @ a3’

+ borvazs @ 3222 + borvarirs @ a§a? + bojvarirs @ xia?

+ borvar?ad @ 2 + boyvars @ xi2xd + borvgad @ xSa?

+ bo1vaxs? @ xaxd + boguarial @ 225 4 boguyaiais @ xl

+ boguax3 ® w53 + boguariarts @ 13 + bogusal ® xiais

+ boguaa?s ® 2328 + bogvarirints ® 3 + bogusrir: ® Thads
+ bogusatats @ x3xs + boguar? © x3xdad, + bggv4x§x§x%5 ® x
+ boguaaias @ xixls + boguarinrls ® xia? 4 boguard @ rixiais

+ Doty @ T3S 4 bogguaria? @ xias + bogvgaiad ® xia?

4 1 2 10,2 o 2,4
+ boguaaial ® x§ 4 boguarl® ® 2328 + bogvyri®a? ® xial

+ 1)921)4&7%0%%1 & x%x% + 6927)4:1:%,0:02 ® ZE?)) + bggv4$§$g ® .’L‘g

2
+ boguaal @ 38 4 boguaah @ w3282 4 boguyaia? ® x%xéxé

4,4 o 2.2 2 4 2,2 2
+ boguazirs ® wirial + bogvsrird ® xiad + bogvsal ® xdal

+ boguaalas ® waxs + boguaalrs @ rixd 4 bogusalad @ xl

2 o2
+ bozvaaad ® w35 + bozvarSrls ® 12 4 bogvgal @ xixds

2,2 6 2 6,.2 2 6,.2

2.2 2 4 2.2 o 42 2 2 4,2
+ bo3v4r319x 5 @ T3 + bg3v4T3Tg @ T3xT5 + bo3vaT3T5 @ T3y

2 o 4,2 2 4.2 2
+ bogvax3 @ waxiets + bozvarrias © 13 + bozvsrirs @ wiads

4.2 2 2 4 o 2.2 2 2
+ bozva a3ty @ TATE + bogvary @ w3ATTs + bozvariTi ® 2§
+ bozvaxh @ 32 4 bogvaa izl @ 2§ + bozvyai® @ a5

12 2 o 4 12 o 4 2 4.2 . 2
+ boavax3 Ty ® x3 + bozvax3” ® w32y + bozvax3z Ty ® 73

+ bozvars? @ 23x3 + bogvawari @ wSwE 4 bozvars ® wSwiad

2.4,2 4,2 2,4 4
+ bogvar3T5T @ T35 + bozvar3 Ty © x3x§x3

+ bo3vaT3T3T] @ T3TE + boguaTiTs @ TITEXG

+ bogvaaSaard @ xf 4 bogvaaSas @ xixd + bozvazird @ xSad

+ bozvaxswl ® w328 + bozvarird ® wiad + bozvawlal @ x3,
Qotb(99) = 25 ® x5 + vgzh @ 23t + w42l ® 282k + vial @ vixds

4 12,2
+ v4x5 ® 37 TH
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4 4 12 .2 4 2 12 4 2
+ 75 @ 7§ + v4z] ® 25228 + 047l @ 2l + vriirs © o}
2 4 4 4.2
+ vzRTTs ® T3 + Vs3T5 © T3TE + varsTls ® 25 4 V4l © 2t
1 1 4 1
+ogxy® ® 2} + vgry® @ 3af + varzes © aad + vaats © xy’.

Then we obtain bgg = bgg = bga = bg3 = 0 and bg; = 1. We compare the
coefficient of Q31(x29) and ¥(Q3xag):

7 — .8 4 4 12, 4 2 12,2 4
w(le’Qg) =130 x5+ x5 ® .’L‘g + b1241)4x3 Ty @ xg + b124v4333 Ty ® Ty

12 4.2 4.2 12 4 12,2
+ b124v423" @ T5xg + 124047575 ® 37 4 b124v4T5 @ 23" T

+ bi2gvard © 5’5 + bragvgairsad © @ + biagvaales © wia
+ bioquaz§ad © wsay + biagvaai © w5a5rd + biaqvazsasad © o
+ bizgvarses © a3xg + biagvariry ® a5ag + biosvars © alris
+ biasvaa§as ® a5 + biasvariats © x5 + biasvarh © w5ats

4 2 8 4 8,.2 2 8 4
+ 1)125’041’5%15 K x3 + b125’U4fL’5 & 3275 + b125’U4:L’15 XK x3T5

8 4 10 10,4 4
+ b125vax3T5 ® T3~ + 1)125U4:IZ§ (%9 11730.’55 + b125v4m§x5 ® :Eg

+ 1)1252)4:6;—)l & xgscg + b125v4x§2x§ & .fg + b1251)4:17:1))2 & IL’éJJS

4,4 o 82 4 o 8.4 2 24,2 o 2
+ b125v47375 @ w375 + b125v4T3 @ T3T5TG + b126V4T3THTY @ X7

2 42 2 2.4 .2 9
+ bioguarsxsxTs @ Th + biosvarsxs @ THTTs

2.2 2 4 2.9 42
+ bioguarsxgaTs @ T5 + biogvarsry @ T5T15

+ 51261)4.%%1‘%5 & $§$3 + b126'U4$§ ® 1‘%1‘3%%5
+ b1ogUATaTias © 3 + bioguazars @ Tixls
+ b126v4x‘5133%5 & 33‘;231'3 + 171261)413151 ® :E%Q?SZE%E,
+ b126v4x§x%5 & :L‘%J:g + b126v41‘3 ® xg@éﬁs
+ b126v4:n§5 & x?,xéxg + b1267f493:1»,0$§933 ® fE%
+ b126v4x§0$§ & 1‘%:173 + b126U493:1»,0$52) ® x%xé
+ b126vaw3’ ® T32573 + bragvariraTs @ 5 + biagvarias ® ria]
+ bioguaz§ey ® w3a) + bi26vaai ® T3TRXG + broguariasas © T
+ b1251)4$§$§ ® xgxg + b12604l‘§$3 & x?,xg + b126v41'§ ® :E%l'gflfg
+ b12604x§x§x3 ® $52; + 5126049321‘3 ® xéx%
+ b126v4x§x§x§ ® x%ftg + b126v4$§$3 ® x%xémg,
Q31 (x20) = 25 ® w5 + vaa§ @ w325 + vga§ @ a5als + a5 @ 25

+ v4x§ & xgxg + mmé & x%x% + v4x§ (%9 x%xéx% + v4xé2x§ (%9 xg
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+ v4$§x%5 & a:é + v4a:‘51x%5 X x§ + U4x§x§ ® :1:%5 + v4x§x§ X :L‘%O
+ v4x§x§ ® :ng + v4x§2 ® :ngg + vwéxé ® x%x% + U4x%5 ® asgzvg.

Then we obtain bio4 = b2 = 0 and bio5 = 1.

Lemma 3.2. We have

a; =0 fori=>5,9,16,17,26,27,28, 30, 31, 33, 36, 38, 46, 50, 54, 63, 64, 65, 67,
68,70,71,72,76,78, 83, 85, 86,90,92,93,97, 105, 107, 108, 110,
111,112,114,116,117,119,120, 124, 125,129, 132, 133, 134,
135,136, 138,139, 140, 143,144, 145, 146, 149, 150, 151, 153,
154, 155;

a; =1 fori=1,2,3,4,6,7,8,10,11,12,13, 14,15, 18,19, 20, 21, 22, 23, 24,
25,29,32,34,35,37,39,40,41,42, 43,44, 45,47,48,49, 51, 52,
53,55, 56,57, 58,59, 60,61, 62,66,69,73,74,75,77,79, 80, 81,
82,84,87,88,89,91,94, 95,96, 98,99, 100, 101, 102, 103, 104,
106,109,113,115,118,121,122,123,126, 127,128,130, 131,
137,141,142,147,148, 152, 156;

b; =0 fori=4,5,7,8,11,13,14,15, 16, 18, 20, 23, 24, 27, 28, 31, 32, 38, 40,
43,47,50,54,57,59, 60,66, 70,71,75,77,79, 82,83, 88, 89, 90,
92,93,94, 97,100, 103, 104, 106, 107,108,109, 110,111, 112,
113,115,117,119, 121,122,124, 126;

b;=1 fori=1,2,3,6,9,10,12,17,19,21, 22,25, 26, 29, 30, 33, 34, 35, 36, 37,
39,41,42,44,45,46, 48,49, 51, 52,53, 55, 56, 58,61, 62, 63, 64,
65,67,68,69,72,73,74,76,78, 80,81, 84, 85, 86, 87,91, 95, 96,
98,99,101,102,105,114,116, 118,120, 123, 125.

Notation 3.3. For simplicity we write

Y(x3) = vafzny, ©(rs) =vafisr), Y(@o) =vafon),  Y(w1r) = vafara),

QoT3 = v49(0,3,1)5 Qoxs = T3 + V49(0,5.1)»

_ 2 — 2. 2
QoTg = T35 + V49(0,9,1) QoT15 = T3T5 + V49(0,15,1)5
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_ .2 _ .8, .22
QoT17 = T + v49(0,17,1) QoTaesz = x5 + 375 + v49(0,23,1)5
_ 2.2 _ .2
QoTar = T5TH + v4G(0,27,1)5 QoT29 = 15 + V49(0,29,1)5
_ 2 _
Q173 = x5 + v49(1,3,1) Q175 = v4g(1,5,1)
_ 4 _ 2,6
Q179 = x5+ v49(1,9,1)5 Q115 = x5 + 23 + Vag(1,151)
_ 4 _ 2.4
Q1717 = o5 + v49(1,17,1) Q1793 = 375 + v49(1,23,1)5

— .2 4 2 6
Qw27 = 275 + w375 + T35 + V49(1,27,1)»

_ 4.4
Q1729 = T3T5 + V49(1,29,1)5
_ .2 _ .4
Qo3 = x5 + V49(2,3,1)> Qo5 = 3 + V49(2,5,1)»
_ _ 4.2
Q279 = V49(2,9,1) Q2115 = X375 + 049(2,151),

_ 38
Q2717 = T3 + V49(2,17,1)s

_ 9 10, 4.2
Q223 = 275 + T3 + 23T + V49(2,231)>

_ 8.2 _ .12
Q2T27 = 375 + V4G (2,27,1)5 Q2229 = 3" + V19(2.29,1),
_ .2 _ .4
Q373 = 75 + v19(3,3,1)> Q35 = T'5 + v49(35,1)
_ .8 _ .2 10, .6
Q379 = T5 + v49(3,9,1) Q315 = x5 + T3 + 5,
_ _ 4.2
Q3717 = v49(3,17,1), Q3723 = T5T5 + V49(3,23,1)5
_ 8.2 _ 8.4
Q3727 = T35 + V49(3,27,1) Q3729 = T5T5 + V49(3,29,1)5

where = is mod I(1,0,0,---).

The elements xéﬁ, :rg, mé, :n‘{‘5, x%, x%3, x%7, xgg are primitive mod

I1(1,0,0,---), but there is no primitive element mod I(1,0,0,---) in their
degree. Thus all ¢; are zero for 1 < i < 26.
Next we consider mod 1(2,0,0,---) in the same way. We can put

P(x3) = vafsn) + a15705 23028 @ w3 + apssvieitel @ as
+ a15gvzx§xgx§ & x3 + 0160Ui$§0x%5 & 3 + a161v2332x%5 ® x3
+ algzvixéxgx% Q x3 + alﬁgvixéoxgxg & x5 + a164vi:rgx§w%5 & x5
+ a165vi$§x§x%5 & x5 + alﬁﬁvixgxg & T9 + a167v2x§2x3 ® T9
+ alﬁgvixgxgxg ® xg + a169Uzl’§ﬂ?%5 ® zg + al?O”iv’U%l“gﬂf% ® xg
+ ar1viasal ® z15 + a172v3 3075 ® 15 + Ar73Vi TG © 715
+ a174vix§x%5 & x15 + a175vix%$%5 & x15 + a176vix§2x§ & 17
+ a177vi$g$?,$52; @ x17 + a1787)i$§$§96%5 ®@ 217 + a179UZ$;1:,036§ & 23

2.4 .2 2 2.2 2 2 .12
+ a180V T3 TETG @ T23 + 181V TEX s & T23 + A182V1X3° & Tar
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+ a183V5 7378 @ o7 + a184V5TSTE @ a7 + a185V3 5T @ a7
+ a186vi$§x§ ® w29 + a18702$§$§$3 & x29,

P(x5) = vaf(s1) + arssvizs'es ® v + ars9v;TiTRTG @ w3
+ algovzxgxém% X x3 + CL191’UZ.’E§O$(53 X x5 + alggvzx§4x3 X x5
+ a1931)zx§xg$g Qx5+ a194v2x§0x%5 Qx5+ a195v2xgx%5 ® x5
+ algﬁvixéxgx% & 5 + a197vzx§2x§ & x9 + alggvixgxémg ® T9
+ alggvixgxé:zﬁ X x9 + aggovixéoxé X x15 + agowiazgachg X T15
+ aggzvz$§$%5 Q x15 + agongxgacg Q@ x17 + a204vix§0x§ X 17
+ @%Uil‘gxg & x17 + agoﬁvixgx% X x17 + a207vix§xf5 X x17
+ a2081)2$§4 &R o3 + azomﬁl’é(bg & xo3 + aglovixgxg ® x93
+ agnvixéx% X xo3 + a212Ung$§ X xo7 + a213’02x§$3 X xo7
+ a214v§x§2 ® x99 + a215va§xg X 29 + aglGUZl’g:Cg ® x99
+ a217vz$§$%5 ® x29,

U(xg) = vafio1) + azisvizs el ® x3 + aggviziadal ® xs
+ a220vz$§2$%5 & x3 + aggle:chgm%E, & 3 + a222v§x§x§x%5 ® T3
+ aggngxé%gxg X x5 + a224vix§x§ﬁ5 ® x5
+ a225vix§x§xgmf5 & x5 + aggﬁvixé%g & x9 + aggwixé%g & g
+ aggviT3aSEs ® T9 + agagvizy wls © wo + assovizSats ® mg
+ a231vix§w39€%5 & x9 + a232vz$§$g @ x15 + a233vi$%,21‘3 X T15
+ a234vix§xgx§ Q 15 + a235v2x§xf5 & T15 + a236v2x§x§x%5 X x15
+ @371}21‘%4;1:% & T17 + agggvzxgxg:rg & x17 + a239vix§$§$%5 X x17
+ a24ovix§2x§ ® xra3 + a241v2xgmga:§ & T3 + a242v2x§x§1‘%5 & w3
+ a243via;§4 & Ta7 + a244vix§wg & To7 + a245v2x§x§ Q a7
+ @4@21‘%:@5 & To7 + a247vix§ox§ & Tog + a24gvzm§x§x§ & Ta9
+ a249vz$§l”%5 & x29,

P(x15) = 23 ® T3 + 13 @ 5 + 23 @ Tg + va f(15,1)

+ a250vza:§4:ng & x3 + a251vix§1:gx§ & x3 + a252v2x§4x%5 &® T3
+ a2531)2x§xg33%5 X x3 + a254vzx§x§a:%5 X x3 + a255v2x§4x§$3 X x5

2,10,.2 2 2,4,2..2. 2 2,12 6
+ 256V, T3 T5L15 & x5 + 25704 X3T 5L gL 15 ® x5 + 258V, T3 Ty ® x9
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+ agsovaalag @ T + aseovirsiaTs ® wo + ags1virzriris ® T9
+ aggavialariels ® o + asesvirilal @ 115 + aseavizital @ 215
+ CL265UZ$§CU§«T3 X 215 + (J,QGGUEZII%O‘T%E’) @ x15 + a267vixgx%5 ® 15
+ agggvimgxgx% ® w15 + 0269714%1'%)01:%333 ® x17
+ agrovir§a3TTs @ T17 + A971VITETETTs © T17 + azraviTg uE ® w3
+ agr3virdriad @ ros + a274vix§aﬁ§xf5 ® a3 + agrsvalad ® wor
+ ag76V3 23 T ® Ta7 + A27TVRTITG ® a7 + agrsviats © wor
+ ag79Vi T L5 © L7 + A0V TE ® Tag + Ang1VITITITE @ Tag
+ aggavirirints © moo,

d(@17) = vafary + asssvizs’eial ® vs + asgviriasats © s
+ ass5ViTITETGTTs ® T3 + asseviTs TS ® w5 + assrviaiaied @ @
+ agssvies wls © T5 + a2sgViTITETT ® T5 + a200v3T5T5TT5 ® W
+ aggleaﬁéOxéxS ® a9 + az2vir§rsals ® T + azgsvirszirts © Ty
+ a294v2x:13437§ @ x15 + a295vix§$§373 @ x15 + az%”iwéﬂf?ﬁx%s ® T15
+ agorvizy Tg ® T17 + ag0sviTy Ty © T17 + aggoviTITSTE ® T17
+ azo0vir3 w5 © 17 + az0viTirs © T17 + azepviTiTITTs ® T17
+ a30303 2528 @ o3 4 3040273222 ® m93 + azosvirialal ® ros
+ a306vT3TT5 ® Tz + az07VITITHT5 © w23 + Az08v5T3 TF @ Tor
+ azoguiT3e5wd © oy + az10virsTs ® Ty + aznviziad © wa
+ a312vix§0x3 & x29 + a31371§$g$52) ® T29 + a314vix§x%g, ® Ta9
+ ag15vi3ats ® To9,

@(@3) = g;é ® x3 + :cg & T5 + a:% @ x17 + U4f(23,1)
+ aglﬁvixé‘lx%mg ®x3 + a317vi$§0$§ﬁ5 ® 3
+ agisvizsasaiels © xs + aggvirg’eged © s
+ a3201]zq;gxgx%5 X x5 + agglex%,DxSm%E) ® x5 + a322vi$g$gx%5 ® x5
+ asp3viaE’ TR @ 9 + az2aviTiTITT; @ T
+ amwﬁ%xéw%x% & xg + a326vi$§0$§5’33 ® x15
+ azo7vITRTITTS ® T15 + a38VITETHTTs © T15 + Ao TG ® T17

2,662 2,12 2 2,.2..6,.2
+ a330v1T3T5Ty @ T17 + a33104T3° 15 @ T17 + A332V1 X352 5 @ T17
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+ agzzvialagats © vi7 + azsaviny’Td © wo3 + azzsvivytel © Ty
+ ag3cVITITETG @ T3 + azarviTy Ty ® Tog + azssviTITTs ® woas
+ a339“237§1?333%5 & x23 + a34ovflea2$§ ® x27 + a341vil’gﬂ7§x§ ® 27
+ a3490 TRTZTT5 © To7 + A34307 73T © o9 + A344V3T3 TG @ Tag

+ a345vzx§xgxg X x99 + a346v2x§x%5 & xog + a347vz$§$3$%5 @ w29,

Y(zar)

2§ ® o3 + 5 ® T9 + ¥ ® 217 + vaf(or )

+ aggvirs adey © T3 + asaviTiriats ® 13 4 assoviry Tgrls ® w3
+ agsvirialedats ® xs + agsoviry'rizis © T

+ a35gvzx§x§x3$%5 @ x5 + a354vix§0xgx§ ® xg

+ a355vzxgxg:ﬂ%5 ® 9 + a356va§0:ch%5 X x9 + a357vix§$§ﬁ5 ® Tg
+ a358v2x§4x§) X x15 + a359via:§mgx3 X x15 + aggovixé%% X x15

+ a361v2$§mg$%5 X x15 + 0362Ui$§x3xi5 ® x15

+ agezviritaied ® x17 + ageaviellaialy @ xyy

+ a365vix§x§:c§x%5 & x17 + asaeviw%?:v%x% ® @23

+ a367vix§xgm%5 & x23 + CLSGSUZx?J,xngx%E) ® T23

+ a3691}i$§0.’ljg & xo7 + a37ovix§4x§ &® xo7 + a371v2x§xgx§ & To7

+ a37gvix§0xf5 & To7 + a373vixg:v%5 & To7 + a374vzx§x3xf5 & To7
+ asrsv s T3TG @ Tag + asreVITITETTs © Tag

+ azrrvi T3 TS ® T,

g;g Qx5+ xé ® xg9 + 9331 K x17 + U4f(29,1)

P(29)

+ a37gvixé2x§xf5 @ x3 + a379vz$2x§x33«"%5 ® T3

+ azgovi Ty THTE @ T5 + asz1viriTsaTs © w5 + agsviTy Tl ® T
+ agggvzxgmgxg,x% Qs + a384v2x%,43:§‘$3 ® xg

+ a385vix§0x§m%5 ® 9 + a386vi$§$§$5$%5 ® zg

+ a387vz$§2x§$g K T15 + a388”i£§x§$%5 ® T15

+ agggvixga:gx%x% Q215 + a390UZ$§4$g ® x17

+ azg1vieledey @ o174 ageavizytats @ w17 + aggzvizadats ® 1y
+ a394v2x§x3xf5 ® z17 + a395vix§2mg & T23 + (1396Uixgxg$3 ® T23

2, 122 2.2..6..2
+ a39703 73”75 @ Tag + 398V T3T5T]5 @ T23
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Qox3
Qozs

Qoxy

Qor1s

Qox17

QOxQS

Qoxar

Qox29

Q123

Q15
Q1xy

Q1215

Qix17

Q1723

Q1227

— .2 2.14.2 2 2 102
= 25 + v49(0,9,1) + bissviTs w575 + biseviTy T5X

T. NISHIMOTO

2.6.2 2 2. 14 4 2.8 4 2
+ 399V T3T9T15 ® Ta3 + Aa00ViT3 Ty @ To7 + G401V T3TT @ Ty

2.4 4 2 2106 2 14_2
+ @402V T3T5T 15 @ Ta7 + Q4030 T3 Tg @ Tag + A404V5 T3 Tg @ T29

2.4 .62 2,..10..2 26,2
+ A405V1T3T5TG @ T2g + A406V5 T3 Ti5 @ Tag + 407V TELTs & T2g

2.4 .2 2 .
+ a408V3X3T9x15 & T29;

2.12.2. 2 2.8.2 2 2.2 2 2
= 049(0,3,1) + biervirs w5y + b12sviT3 5T + b129ViTETETH 5,

2

2 2 .12 6 2. 6_6_2 2 12 2
3+ va9(0,5,1) T bisovirs s + bi31v 357G + bizavixs”xys

2.2 6.2 2 6.2 2
+ bissvizsaseis + bigavir3xgeys,

2 4.2 2 2
+ b137v T3 T5THT 5,

2_ 2 2. 12 _2_ 2 2,62 2
T3T5 + V49(0,15,1) + b138vi T3  T5TT5 + b139UT3TETHT

2
15

2,2

2 2,..10,.6,.2 2.6..6, 2 210
Tg + V49(0,17,1) + b14ov4$3 T5Tg + 61411)42?31'59615 + 61421)4363 Ty

2 6.2 2
+ buazvyrsrays,

—_ .8 2.2 2,12 6,2 2,86, 2

2 12 2 2 226 2 2

+ b14gvi 3" THTT5 + b1a7VTZTETGT
2,2 2102 2

T5TH + V4g(0,27,1) T b14sviT3 TFTHTT5,

2 2 14_6_2 210,62
T15 + v49(0,20,1) T b149vi T3 T5TG + b150viT3 T35

2 142 2 2.4 6 2
+ bi51v573" 5TT5 + b1520 i T3T5THT

15
2

2
15>

——1 2,12 6 2,6,6,..2 2,12 2
=23+ v49(1,3,1) T bis3vixs Ty + bi54avix325Ty + bis5vi 23" 25

2.2 6.2 2 6.2 2
+ b156vy 2315275 + bis70 i T3TeT 5,

4 2. .14 6 2.8,.6 72 2.1
T3+ V49(1,9,1) + 6161’04333 T5 + b162v4x3x5x9 + 61632)43;3

2.4 6 2 2.8 2 2
+ bieavir3xswys + biesviT3257s5,

— .2 6 2,10,.6,.2 2,.6,.6,.2
= x5 + o3 + v49(1,15,1) + b166Vi T3 T5xg + bie7vT3T5TT5

_ 4 2 14,4 2 210, 4
= T5 +v4g(1,17,1) T birovi®s TrTg + binvirs 5T

2,102 2 2.6,.2, 2

2,4,4,2, 2
_|" 1)172114.%3%51‘9:615,

2 4 2,12 42 2.6.4.2
T3T5 + vag(1,23,1) T b173vi T3 w5275 + b17avsT3T5THT

2 4.2, 6 2. 14,62 2
T15 + T35 + w5 + vag,27,1) + birsvixs T5ag + bizevix

2 14 2 2 2.4 6 2
+ birrviws  xgrys + bi7gvir3zTs T

2
15>

2
15>

2 10,4, 2 2 6..4.2 2.4.2 2
= v49(1,5,1) T b1sguizs T5h + bisgUiT3T5TTs + bieoviT5 T s,

4.2
T15

10,.6..2
3 L5775
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Q1229 = w325 + Vag(1,29.1) + birovias wials + bisovialarsagats,
Qa3 = 73 + v49(2,3,1) T bigivies wieg + bissvizy adats
+ bigsvizgrigals,
Qw5 = 25 + vag(25,1) + bisavias'al + bissviafadad + bisgvizytals
+ bigrvizszsrts + bisgviriraes,
(Q2T9 = vag(2,9,1) bisovizg’wiats + bigoviz§rizgas,
Qaw15 = w373 + V49(2,15,1) T bio1vizl a3t + biogviaiaiaga’s,
Qow17 = 25 + V49(2,17,1) T biozvizy*wws + bioavizizials + biosvizy zyTls
+ bigsviT3TETIT T,
Qa3 = afs + x3) + 235 + V49(2,23,1) T biorvizs adad + biogvizy’zias
+ biggvizy wgals + baoovizzaiagals,
Qaxo7 = 2323 + V49(2,27,1) Tt b vizg wirgats,
Qo129 = 37;1:,2 +v49(2,29,1) + 62027’235%25523315 + b203UZ$g$gx§$%5a
Q33 = x5 + vag(3,3,1) + baoavizy 3wl + baosviziasas + baosvizs wats
+ baorviziagas,
Qsws = a5 + V49(3,5,1) + boosviTs Taas + baogvirs wiTis
+ byovirsrsrgals,
Q39 = 75 + vag(z0,1) + banvies’adwg + bargvialadals + buzvizy’egats
+ b214v2x§xg:ngazf5,
Qs3x15 = mir, + xéo + xg + b215v2x§4xgx§ + bglgvixéoxgx% + 62171)23;341:33;%5
+ bglngxgxga:gm%,
Q3217 = vag(3,171) + bargvis wiats + basoviadasagats,
Q3723 = xéﬂfg +v49(3,23,1) T b221Uz$309351?3$%57
Qswo7 = w523 + v49(3,27,1) T boopvizy adats + boogviziadadais,
Q329 = 2375 + V49(3,20,1) T baoaviz w5 wats;
230 = corviaiPalalal 13 = cogviaitaiaial,,
Ty = cogviwg’wsals + csovin§aSafats, a5 = exviey agagats,
xi7 = eapvias’aiagats, w35 =0,
5 = esgviry’adrgats, 39 =0,
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where = is mod 1(2,0,0,---) and a;, b;, ¢; = 0, 1. Tt is easy to calculate that

vaTh ® 7§ + viTirs © a5 + virl ® 33, Y(23) =0,

V4T3 @ 3, P(x5) =0, V(w5) = var§ @ a3,
2§ ® 23 + 25 ® 23 + 25 ® 2]

+ v4x§ ® mgajg + U41’§ ® x%x% + U4w§x§ ® :L‘gzné + m:ﬂ%m? ® :c§
+ maz%x% & xg + v4x§ X xéoa:g + v4x§ ® xga:g + v4a:§ ® x%az%
+ v4:1:§x§ & xéx% + mx%azg ® :US + v4x§x%5 & azg + v4a:g ® xgxg

+ v4:c:1),0 & x:l,,o + 0490%0 & a:g + U4x§0 & xi:) + vw%%% & x%

12
+ v4x3” ® x§ + v4x:134 & x% + v4x§ & a:zlgoa:é + v4:1;§ ® acéa:i:,

+ v4x§xf5 ® xé + mx? & x%,o + v4acg & xg + v4xg & :r;%g)

+ 04275 @ 230 + v4xl; ® 28 + vaats @ 2l

+ vix%x% & x%xéx% + vix%x%xﬂ, & x%mé + viaz%xg & mgxg
+vizsal ® abats + viziets ® 2Ba8 + viziels © abats

+ vizsel ® wywgwg + viral © wsagets + vivswsats © w5y

2.4, 6 10,2 , 246 6.2 ,2.4 6 2.2
+vir3xs ® T3 Ty + ViT3x5 @ T5xg + VIT3TE @ TeTT5

+ vizhats © 230wf + vizdals @ agu] + vivgels © agal;

+ vzxg ® azgxgxg + vixg ® :chgacir) + vixgxg ® x%xéx%
+ viases ® wiwg + viwsels © by + vizseies @ vieg
+ vz:pgmga:g ® :L“g + vzxgxg ® xéoxg + vix%x% ® :Eg:cg

+ vixgxg ® :ch% + vix%x%x% @ xg + vix%%% @ xéoxg
+vizlel @ xialy + vir? @ 252l + vzl @ 2ia

+ va%%% & x%xé + UZ:L‘;% ® x%,%% + vix%ﬂ‘ & xgxg

2 14 o 22
+vjrg! ® agats + vies el ® viad + virdad © dfaiw]

2.2 9 10,.4 2.2 2 4.2 2. 6.2 8 2
+ VITET]s @ T3 Ty + VITEX]s @ TsX5 + Vi T5Tg @ T3Xg

+ iz @ afaga] + vieg © afagats + vizgels © ajaf,

where = is mod 1(2,0,0,---). In a similar way, comparing the coefficient of
Qiv(x;) and (Qjix;), we can determine all the coefficients a; and b;.
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Lemma 3.4. We have
a; =0 fori=157,160,161,164,171,174,176,182,192,193,194, 196, 198,
201, 203, 204, 205, 209, 215, 216, 219, 221, 222, 223, 225, 227,
228,230,231, 233,234,236, 237,238,241, 242,243, 245, 247,
248,250, 252,253, 255, 256, 257, 258, 259, 260, 261, 262, 263,
264, 265, 266, 267, 267, 268, 269, 276, 281, 285, 286, 287, 288,
289,291, 292,294, 296, 298, 299, 303, 305, 307, 308, 311, 312,
313,314,317, 320, 321, 327, 329, 330, 336, 337, 340, 343, 345,
349,351, 352, 355, 357, 358, 360, 361, 363, 368, 370, 373, 375,
376, 379, 380, 382, 383, 384, 386, 387, 289, 391, 394, 395, 396,
398,399, 400, 401, 404, 405, 408;
a; =1 for i =158,159,162,163, 165, 166, 167,168,169, 170, 172,173,175,
177,178,179, 180,181, 183, 184, 185, 186, 187, 188, 189, 190,
191,195,197, 199, 200, 202, 206, 207, 208, 210, 211, 212, 213,
214,217,218, 220, 224, 226, 229, 232, 235, 239, 240, 244, 246,
249,251,254, 270,271,272,273,274,275,277, 278,279, 280,
282, 283,284,290, 293, 295, 297, 300, 301, 302, 304, 306, 309,
310, 315, 316, 318, 319, 322, 323, 324, 325, 326, 328, 331, 332,
333,334,335, 338,339, 341, 342, 344, 346, 347, 348, 350, 353,
354,356, 359, 362, 364, 365, 366, 367, 369, 371, 372,374, 377,
378,381, 385, 388, 390, 392, 393, 397, 402, 403, 406, 407;
b; =0 fori=131,132,134,135,137,138,139, 141, 146, 149, 151, 152, 156,
158,162,164, 165, 167,169, 170, 176, 178, 180, 182, 185, 186,
190, 191,193, 196, 198, 199, 203, 204, 205, 206, 207, 208, 209,
210,211,212, 213,214, 215,216,217, 218, 219, 221, 222,223,
224;
b; =1 fori=127,128,129, 130,133,136, 140, 142, 143, 144, 145, 147, 148,
150, 153, 154, 155,157,159, 160, 161, 163, 166, 168, 171, 172,
173,174,175,177,179,181, 183, 184, 187,188,189, 192, 194,
195,197, 200, 201, 202, 220.

Notation 3.5. For simplicity we write
O(x3) = vafian) +vifee, (@) = vafia) + vife),
(x9) = vafor) +Vifo2),  Y(@17) = vafara) + vifare),
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P(xy5) = x§ ® x3 + :Ug ® x5 + x% ® w9 + vaf(15,1) + Uif(15,2),
P(223) = 25 @ w3 + 25 © T5 + T3 @ T17 + Vaf(23.1) + Vi f(23.2)s
Y(rar) = 2§ @ a3+ 2l @ag + 22 @217 + vafar1) + Uif(27,2)7
W (x29) =

=23 Qx5 + ché ® g + x§ K x17 + v4f(29,1) + UZf(29,2)§

Qozs = V49(0,3,1) T Uig(o,s,z), Qozs = 90:2; +v49(0,5,1) T Uzg(o,sg)y
Qoxy = 2 + v49(0,9.1) + V19(0,9.2)>

Qox1s = m%x% + v49(0,15,1) T 029(0,15,2)7

Qox17 = T§ + v49(0.17,1) + V19(0,17,2)-

Qozas = 2§ + ziad + V49(0,23,1) T 039(0,23,2),

Qoxar = 1375 + V49(0.27,1) + V19(0,27,2):

Qo290 = xT5 + V49(0.29,1) + V39(0,29.2)

Q123 = 25 + v491,31) + V19(1,3.2)> Q125 = vag(15,1) + Vi9(1,5.2):
Qizg = 75 + v49(1,9,1) T 029(1,9,2)a

Qiz15 = 23 + 25 + V49(1,15,1) T 029(1,15,2),

Q1717 = T3 + vag(1,17,1) + Va9(1,17.2)»

Qiaa3 = w3ws + V49(1,23,1) T 029(1,23,2)7

Quaar = 5 + 23xd + a8 + vag127.1) + v1901.27.2)

Q1229 = T35 + Vag(129.1) T V19(1,29.2)

Qa3 = 73 + v49(2,3,1) T 059(1,3,2)7 Qaws = 73 + V49(2,5,1) T Uig(z,s,z),
Q229 = V49(2,0.1) + Vi9(2,9.2)>

Qax15 = 2373 + V49(2,15,1) T 029(2,15,2)7

Q2217 = o5 + V4g(2.17,1) + V19(2,17.2):

Q223 = a1 + 230 + 2525 + v49(2,23.1) + V79(2,23.2)

Qoo = 7373 + V49(2,27,1) T 029(2,27,2),

Qo129 = 33;1),2 +v49(2,29,1) T Ué%g(2,29,2)7

_ .2 _ .4
Q373 = 75 + v19(3,3,1)> Q375 = T5 + v49(3,5,1)
_ .8 _ .2 10 6
Q379 = r3 + V49(3,9,1)> Q3715 = Ti5 + T3 + x5,
_ 2 _ 4.2
Q3117 = v49(3,17,1) T V19(3,17,2)> Q3123 = w519 + V49(3,23,1)»

_ 8.2 8. 4
Q3x27 = w375 + v49(3,27,1) Q3729 = T3T5 + V49(3,29,1)5
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where = is mod 1(2,0,0,---).

The elements :1;%6, l’g, xg, 33‘115, 55%7, a:%3, x§7, xgg are primitive mod

1(2,0,0,---), but there is no primitive element mod 1(2,0,0,---) in their
degree. Thus all ¢; are zero.

Next we consider mod 1(3,0,0,---) in the same way. For degree reasons
we can see that

2 .2 .2 __
x23:x27:x29:0.

\,
Il

We can put

U(x3) = vaf(3,1) + Vif(3,2) + Qa0ovizs wirs ® T3 + anoviry’Tiris © w3
+ a411v2x§4x3:1:%5 ®x3 + a412vi’x§x§,x§$%5 ® z3
+ agsvirilaleda?s ® o5 + aguviri2abad @ x
+ ansviaialets ® v + angvizy’riats ® xg
+ agrvirialegrls ® vg + ansviry’ale) © s
+ a4lgvi’x§xg:c%5 & T15 + a4200233:1),095337%5 ® T15
+ as21virdats ® 115 + asovizy’aitl; ® Ty
+ a423vi’xgx§x3x%5 & x17 + a424v2x§4$§$3 ® @23
+ (40503730 TR0 @ To3 + asoeviriTETITI @ Wo3
+ a427vix§2xg & o7 + a4zsvi$gxg$3 ® T27
+ a4zgvi’$§2x%5 @ xa7 + a4307}2$§$g$%5 ® Ta7
+ as31vi 2523t s ® o7 + aszaviTs wETg @ o
+ CL433’U£’$§$§$%5 & Ta9 + a434vix§x§$§$%5 ® T29,

P(x5) = vafi51) + Vif(5,2) + aussving aiats © v + assevirirrgals ® xs
+ a437vix§4azgx3 & x5 + a438“i’$§01‘g$%5 ® x5
+ a439vi’x§4x§x%5 ® x5 + a44ov2x§:v§w3x?5 @ x5
+ aq VT rarts @ 29 + aqpviaSrizials ® xg
+ a443vi’x§4x§xg ® x15 + a444vi'$§0$§95%5 ® z15
+ a445vix§x§x§m%5 ® x15 + CL446U2$:130$§$$2) ® 217
+ aqgrvialalads ® ri7 + ausviriricis @ vy
+ a449vixgq:gm%5 ® x17 + a45ovix§4xg X Ta3 + (14517}21"%53?@29 ® T23
+ a452vi’x§4m%5 ® wa3 + a45gvim§xgxf5 ® x23

3.8 2 9 310 4 2
+ Q45405 TTHTTs @ T3 + Q45505 T3 Ty @ Toy
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+ as56vi 252505 © To7 + AssTUITETELTs © Tor + AassViTE AR ® Ty
+ au59VSTRTETE © Tog + Aa60vi T3 Ts © Tg + a61VITZTITT @ Tag
+ aupuizgriets ® wo,
P(x9) = vaf(o,1) + vif(o,2) T Aa63viT3 T5TT5 ® T3 + a464VFTRTITITY; © w3

+ asesvirsi ity @ x5 + assevizitrded @ xg
+ aserviry Tty ® 19 + asgsviTs TiTT; ® 19
+ a169V3T3TSTZTT S @ Tg + asroviTiTITE @ T15
+ aynviaiales @ 115 + asraviry Tiais © 115
+ a473vi’x§w§x§ﬁ5 @ r15 + a4740210’$§4$§33%5 ® 17
+ aszsvialaizials ® Ti7 + asrgvizs ity ® Tos
+ ayrrUi Tt viats @ To3 + asrsviTited @ oy
+ asrguiaiaded ® mor + assovizd’als ® wor + ass1viziTiats ® xor
+ ass2v3 25257 Ts ® Tar + assviay a3ag © wag
+ a4g4vi’xéoaz§x%5 & 29 + (14851)233314”%5352)33%5 ® 229,

Y(x15) = x% ® x3 + a:g Q x5 + 96% ® x9 + vaf(15,1) + sz(15,2)
+ aggeviritale?s @ x3 + asgrviadalrict, ® x3
+ a4ggvi:ﬂ§4x§mga}%5 @ x5 + a4ggvi$§21‘g$%5 ® Tg
+ a4govixgxgx3m%5 & x9 + a4911)i’90§4$g95£29 ® x15
+ a4ggvi’$§0l’gl‘%5 @ 15 + a493vi$:1§4x%$%5 ® T15
+ asoaviz3adriats ® T1s + aswsviry’Tirdrl; © 117
+ a496vi’x§4x§x%5 & T3 + a497“2$§$%x3$%5 ® @23
+ a108v3 25’ THT ® o7 + asgoviz§adats ® xor
+ a500vi’x§0x3xf5 & Ta7 + a501vi’$g$3$%5 ® xo7
+ a502vi’$§2x§xf5 & xo9 + a50302$g$§$s2)33%5 & 29,

1;(%17) = U4f(17’1) + /UZf(17’2) + a504v2x§2x§x§mf5 ® x3
+ a5o5vim§4xgx%5 ® x5 + a506vi’x§:1:gx§aﬁ5 ® x5
+ asorviri’rarirts @ v + assvirytriais @ 115
+ a509vi’x§x§x§mf5 @ T15 + a51ovi’$§4$gwg ® 17

31062 3142 2
+ a51105 73 T35 @ T17 + A5120573 TTY5 @ T17
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+ as13v5 23280325 ® T17 + a514v5 75 T5TF © Tog
+ as1505a5a5 05 ® 93 + a516V503 T5T]5 ® 3
+ a517v2x§x§x3m%5 & xo3 + a5180i’$é4x§w3 ® xo7
+ as19vi 30 2iat s @ w7 + aspviriririas © xor
+ a5V T3 T @ 29 + azpeviaTias ® T
+ a523v2x§0m3x%5 & T29 + a524vi’x§w3w?5 ® T29,
P(x23) = 28 ® T3 + 3§ ® T5 + 25 ® T17 + Vaf23,1) + Vi f(23.2)
+ a525vi’x§4x§x§xf5 ® x3 + a5261)i’$§,01’g$333%5 ® x5
+ asorviad’aririrts @ xg + asesvirilririals @ w1p
+ a529’0233§2l'g$%5 & x17 + a530”ixgxg$3x%5 ® T17
+ azz1virdtaled ® woz + aszoviri’ala?s @ wag
+ a533vi’x§4x3x%5 & xo3 + a534v§’ﬂ:§$§x3ﬁ5 ® x23
+ a535vi’x§2m§xf5 & xo7 + a536“237§5’5§33337%5 ® xo7
+ a537vi’x§2xgazg ® 229 + a538Ui$§$gﬁ5 ® x29
+ a539v2x§2x3xf5 & T29 + a540vi’x§xgxgm%5 ® T29,
P(xa7) = xg ® z3 + x% & x9 + w% ® x17 + vafior1) + sz(zzz)
+ aspviri?edrirls @ vz + assvirilalrdes @ xg
+ a54gvi’x§4xgm%5 @ T15 + a544vi’x§:ch§x%5 ® T15
+ a545v2x§4$§$gw%5 ® 17 + a54602$:1’)2$§333x%5 ® x23
+ asarvizg'ead ® ot + asasviry’aiels © vy
+ a54gvi’x§4x3x%5 & 27 + a55ovi’x§xgx§l‘%5 ® xo7
+ ass1viry’wEgrTs @ oo,
P(w29) = 23 @ 75 + 25 ® 19 + 3 @ 217 + vafra) + Uz%f(m,z)
+ assavirs TET5TT; ® T5 + asszviTs Tarats ® o
+ as5aviry w5r5Ts © 115 + asssviTy iats @ 217
+ a556vix§x2x3$%5 ® x17 + 0557U2$§2$g$%5 ® T23
+ a55802$g$g333$%5 ® 23 + a559UZ’$§4$§$%5 ® T27
+ A5G0V TRTATELT: @ To7 + ase1viTiiriad @ o9

3,.10,..6,.2 3,14 _2_ 2
+ 5620473 T5X5 ® To9 + a563V4T3 Ty @ T29
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Qox3
Qozs
Qozy
Qoz1s
Qor17
Qow23
Qoza7
QoT29
Q1z3
Q125
Q19
Q1715
Q1z17
Q1723
Q1227
Q1729
Q2z3
Qa5
Q279
Q2715
Q2717
Q2123
Q2x27
Q2729
Q373
Qsz5
Q319

Q3CL‘15

_ 2 2 3..12 6 _2 3,662
= 23+ V4G(0,5,1) T V19(0,5,2) T b226V1 3" L5275 + baorvj X3T5T52 5,

_ 2 2 3 1262 36,6 2
x5+ v49(1,3,1) T Vi9(1,3,2) T b232v323" w5275 + bas3vix 3515275,

2, .6 2 31062
= 2§ + @3+ vag(1,15,1) T V19(1,15,2) T basrvir3 XRTHTT5,

8 2 3,126 2
= T3 +v4g(2,17,1) T Vi9(2,17,2) T b2asviz3 TR THT 5,

2 10 4_2 2 3,14 6.2
= Xi5 + T3+ X3Tg + V49 (2,23,1) T V19(2,23,2) T boaavyx3” 5T,

T. NISHIMOTO

3.4 6.2 2 .
+ 564V T3T5TT 5 @ T29;

2,2

_ 2 3,12, 2
= 049(0,3,1) t V19(0,3,2) + bazsvi w3 T5TGT 5,

2

2,2

2 2 3,..14_2
= 5 + v49(0,9,1) T V19(0,9,2) T b22svi T3 5515,

2.2
T3T5 + V49(0,15,1)>
2.2

2 2 3,10,.6
= x5 + vag(0,17,1) + V19(0,17,2) T b220viT3 TZ3THTT5,

2,2

_ 8 2. .2 2 3,.12_6
= 23 + 23T + v49(0,23,1) + V19(0,23,2) + D230V T3 T3TGTT5,

2.2 2
= X5Tg + V49(0,27,1) T V19(0,27,2)

6,2, .2

2 2 3,14
= 75 + 049(0,20,1) T V19(0,29,2) + b231v1 T3 325275,

2

2,2

2 3,10 4
= v49(1,5,1) T V19(1,5,2) + b23avixsy TG,

4 2 3,14, 6,2 3,862 2
T3+ U49(1,9,1) T V19(1,9,2) T b23505 T3 T5275 + bagevy T334 75,
2

2,2

4 2 3 14 4
= 5 + v49(1,17,1) T Vi9(1,17,2) T b23sviT3 THTHTY5,

2.4 2
= 23%5 +V49(1,23,1) + V19(1,23,2)>

2,2

2 4.2 .6 2 3 146
= 275 + 2325 + T3 + vag(1,27,1) + V19(1,27,2) T b2sovir3 XTI,

4 4 2
= T3%5 + V49(1,29,1) + V49(1,29,2)>

2 2 3,142 2 2
T5 + v49(2,3,1) T V19(2,3,2) T b2aovi T3 TFTHXY5,

4 2 3,14 6,2 386,22
T3 +049(2,51) T V19(2,5,2) T b2410523" T5275 + b4V T3T 50575,

V49(2,9,1) T 029(2,9,2),

_ 4. 2 2
= 2325 + V49(2,15,1) + V19(2,15,2)>

2

2

8,2 2
= 2325 + v49(2,27,1) T V19(2,27,2)>

=z}’ + V49(2,20,1) T UZQ(2,29,2)7

2 3,.10,6 2 2
xg + 'U4g(3’371) + b245'l)4$3 $5x9x15,

4 3 14 4.2 2
T5 + v4g(35,1) T b246V4T3 T5T5XT5,

8 312 6.2 2
= T3 + v49(3,9,1) + b2a7vi T3 T5TGT TR,

2 10, .6 3.14.6.2.2
T + T3 + x5 + baagviTs T5TGT Y5,
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Q3717 = vag(317,1) + Vi9(3,17.2)s
Q323 = 1375 + V49(3,23,1)
Qs27 = 2325 + v4g(3,27.1);
Qs29 = 2375 + v49(3,20,1);
where = is mod 1(3,0,0,---) and a;,b; = 0, 1. It is easy to calculate that
(3) = var§ ® of + viafag @ af + vizf @ afag,  P(ak) =0,
) (a3) = vazs @ a5, d(a3) =0, (a5) = vaa§ @ a3,
Y(ats) = 2§ ® o + a5 @ 23 + 25 ® ]

2 2 2 2.2 4 2
+ v423 ® xgxg + 423 ® x§x15 + v4x370F @ x§x5 + v4a:3xg & xg

2,.2
+ v423775 & $§ + v4x§ ® xéoxg + v4x§ & xgxg + v4a:§ & xgxir,

+ mx%wg ® xéx% + mxéx? ® xg + 7)43:;137%5 ® xS + v4x§ ® x§x§
+ v4:v§0 ® x%o + mx%o ® :L’g + v4:1:§0 ® xir, + m:véoa?g ® a:g1

+ v4x51),2 & :cg + 21456%)4 ® Cﬂg + U4x§ & xéoazé + mazg & méx%

+ v4x§:n%5 ® :c‘; + v4mg @ x%o + v4:rg ® :Eg + v4:vg 2 1‘%5

2 1 2 2 2
+ vgais ® x3° + v4is ® T + 4zt © 35
2.2 2 4.2 2.2.2 2 4 2 2
+vjr37s ® m§x5x15 + vjxr3T5775 ® x§x5 + v4m3xg ® :Uga:g
2 2 2 2
+ U4x3:1:g & :L‘§a:15 + 041‘%95%5 (9 xgxg + vix%x% X a:ga:fg)

+ vaéx% ® xﬁ%éx% + vix%x% ® xéx%x% + vaéx%xi:, ® a:éa:g

+ vixgxg @ :céoazg + vi:c%a:g @ :chg + vixéxg @ xSazi:)

2,4, 2 10,2 , .2 4. 2 2,242 2,2
+virsats © v30xg + vfrsals © adxg + virgats © wjri;

2 2,2 2,2 2,..6,.2 4.2
+ v4x§ & xgxgxg + ch ® argxgxm + v4x§:n5 & x§x5az9

2 2, .26 2 2,282 2 4.2
+ v4xgmg & ﬂcgazg + v4x§:n15 ® x§x9 + v4x§x5x9 ® x5Ty

2
+ 041‘295?:1:3 & w% + vim%xé b2y m%oxg + vixgmg b2y xgxg

282 292 | 28292 o 2 092102, 104

+vjelag ® agaty + viziedals ® of + viey’ad © a3’
2 10 2 5 42 2 12 2 12 2

+vjas’al ® agals + vfrs® © afaf + vies? © afats

2,12 2 4 2,.14 10,2 2,.14
+vjr3 Ty @ x§x5 +virs ® :n30x9 +virg ® :L‘gxg

+vizg' ® wfats + vivg'ed © a5af + viafal © 2fadad

2.2 9 0.4, 222 42 2 6.2 2
+ vizdals ® x3'zy + vizials ® vials + viadey ® 23w

2 2 2 .2 2 2. 2 2 2 2 2
+vjag © eialed + vizg ® alagats + vidats © afag
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2.2 2 4.2 4.2 2 10..4. 2
+ vi$3aj5x15 & x§m5a:15 + Ui:c3a:5x15 & x30x5x9

+ vix%x%x% & xéxéxﬂ) + vimgxg & xgxgxgxﬂ

+virgadats © afasad + vjrial © aiagad + vizhel ® afagat;
+ vi’a:gxi:, & x%xgazg + vi’xgx% X x%x%x% + vi’x%x%x% X x%%%x%
+uvirsaded © wsagets + viriadaiets © wiag + viafaded © a3’
+ vi’x%x?w% ® :ngg + vi’x%xgxg ® :ngir, + vi’mgxg:r%g) o2y m%oxg

3.8.2 9 6,2 3.8.2 2 2 .2 3,.10,..6,.2 8 2
+ Vi x3T5x]5 @ T5Tg + ViT3THTT5 ® X5 + VX3 T5Tg @ T3Lg

10,2 .2 2 12 2 4.2 14,2 1
+ vix30x9x15 b2y x§$9 + vi’:v3 Ty ® x§x5$15 + vi’xg 5 & :Ugoxé‘mg

3,142 4.2 2 3.2 2 8.4 2 2 3,2 .2 92 8 4 2
+viT37 x5 ® TsTglis + ViT5T9 @ X3TLgx s + Uy T5L9x 15 @ T3T5Tg

+ vi’xgxg @ xga:ga:g + vi’xgazg @ x%x%xir, + vi’x%x% @ xgschg

3.2 2 8 2 2
T U TT 5 & T3THT 75,

where = is mod 1(3,0,0,---). Comparing the coefficient of Q;1(x;) and

P (Qsxj), we can determine all the coefficients a; and b;.

Lemma 3.6. We have

a; = 0 fori=409,410,411,412,413,414,415,416,417,418, 419, 420, 421,
425,430,435,437,438, 349, 440, 441,442,443, 444,445, 451,
452,455,459, 460, 462, 463, 464, 465, 466, 467, 468, 469, 470,
471,472,473,475,477,479, 481,482,483, 485, 486, 487, 488,
489,490, 491,492, 493,494, 496, 498, 499, 501, 502, 503, 505,
508,514, 517,518,522, 525,526, 527, 528, 532, 533, 539, 541,
542,543, 544, 548, 550, 552, 553, 554, 556, 558, 560, 561, 563,
564;

a; =1 fori=422,423,424,426,427,428,429, 431,432,433, 434, 436, 446,
447,448,449, 450, 453,454, 456,457,458, 461,474,476, 478,
480,484, 495,497, 500, 504, 506, 507, 509, 510, 511,512, 513,
515,516,519, 520, 521, 523, 524, 529, 530, 531, 534, 535, 536,
537,538, 540, 545, 546, 547, 549, 551, 555, 557, 559, 562;

b; = 0 for i = 225,226,227,228, 230,231, 232,233, 235, 236, 237, 239, 240,
241,244,245, 246, 247, 248;

b; =1 for i = 229,234,238, 242,243.
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Notation 3.7. For simplicity we write

O(x3) = vafzn) +vifae) + vif3.3):

O(xs) = vafs1) +vifs) + Vif53),

P(29) = vaf(91) + Vifo2) + Vif(9.3):

O(z17) = vafara) + 5 fare) + Vi fars,

$(x15) = 23 ® T3 + 13 @ 5 + 13 © Tg + vafas) + sz(15,2) + Uif(15,3),

P(223) = 25 © T3 + 35 @ T5 + 3 ® T17 + Vaf(o3.1) T V1 f23.2) + Vi f23,3)

P(war) = 75 @ w3 + 45 ® T9 + 23 © 317 + vafiar1) + Uif(zzz) + sz(27,3)7

P(199) = 25 ® x5 + 75 © L9 + T3 © T17 + vaf(20,1) + sz(29,2) + Ui’f(29,3);
Qo3 = v4g(0,3,1) + V19(03,2)> QoTs = 73 + Uag(0,5.1) + V19(05.2);
Qozy = 22 + 049(09.1) + V19(0,9.2)> QuT15 = T323 + V49(0,15,1):

Qor17 = 3 + vag(0,17,1) + V39(0,17,2) T V19(0,17,3)>
Qo3 = o3 + 323 + vag(0,23.1) + V19(0,23.2)>
Qowar = TG + vag(0.27,1) + V19(0.27.2)1

Qow29 = T35 + v49(0.29.1) + V19(0.29.2)

Qs =23 + v49(1,3,1) + Uzg(l,sz),

Q175 = vag(151) + V219(1,52) + V39(1,5,3)

Qizg = a3 + v49(1,9,1) T 929(1,9,2)7

Qiz15 = 23 + 2§ + V49(1,15,1) T 029(1,15,2),

Q117 = 3 + vag(1,17,1) + V39(1,17,2) T V39(1,17.3)>
Q1z23 = 2375 + v49(1,23,1) T Uig(1,23,2)>

Qwor = o35 + x5xd + 28 + V49(1,27,1) T Ufg(l,zzz),
Q1229 = 2375 + V49(1,29,1) T U29(1,29,2)a

Qoa3 = 23 + v49(2,3,1) + U29(2,3,2)a

Q215 = 23 4 vag(2,51) T V319(2,5.2) T Vi9(2,5.3)
Q279 = v49(29,1) + 029(2,9,2)7

Qax15 = w3ad + v49(2,15,1) T 029(2,15,2)7

Qoz17 = 2§ + V49(2,17,1) T 059(2,17,2) + Ui’g(z,w,:z),

_ .2 10 4.2 2
Q2723 = 75 + T3 + T325 + vag(2,23,1) T V19(2,23,2)
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_ 8.2 2
Q2727 = 375 + vag(2,27,1) T V19(2,27,2)5

Qa9 = 757 + V49(2,20,1) T 029(2,29,2)7

Q323 = 5 + V49(3,3.1)5 Q35 = 25 + V49(3,5.1)
Q39 = 75 + v49(3,9,1)> Q315 = 275 + 230 + 28,
Q3r17 = v49(3,17,1) + 029(3,17,2)7 Q323 = 1375 + V49(3,23,1)>
Q3mo7 = 2325 + v49(3,27,1)> Q329 = 2573 + V49(3,29,1)

where = is mod 1(3,0,0,---).

Next we consider mod 1(4,0,0,---) in the same way. For degree reasons
we can see that

6_ 8_ 4_ 4 _ .2 _ 2 _ 2 _ 92 _
Ty =Tp = Tg = Typ = Tiy = Taz = Tyy = Ty =0,
and also that
_ 2 _ 2 2
QoT3 = v19(0,3,1) T V19(0,3,2)5 QoTs = x5+ v19(0,5,1) T V19(0,5,2)5
_ 2 2 _ 2.2
QoT9 = x5 + v19(0,9,1) T V19(0,9,2)5 Qor15 = 2375 + v49(0,15,1)

Qo7 = 3 + v49(0,17,1) + V39(0,17.2) + V39(0,17,3)»
Qo3 = o8 + 323 + v49(0,23,1) + V19(0,23.2)>
QuT27 = T3TG + vag(0.27,1) + V19(0.27.2)

Qo209 = TT5 + V49(0.29,1) + V39(0,29.2)

Qias = 25 + v49(1,3,1) T 029(1,3,2)7

Q175 = v4g(1,5,1) + 039(1,5,2) + U29(1,5,3)7

Qizg = 75 + v49(1,9,1) T UZQ(1,9,2)7

Q1715 = x§ + 2§ + v4g(1,15,1) + V19(1,15,2)

Q1717 = T3 4 vag(1,17,1) + V19(1,17,2) + V19(1,17.,3)>
Q1223 = w325 + Vag(1,23,1) + V39(123.2)

Qw7 = af5 + ajxf + af + v49(1,27,1) T 029(1,27,2)7
Q129 = 1375 + V49(1,29,1) + Uig(l,zg,z)y

Qax3 = 23 + V49(2,3,1) T 029(2,3,2),

Q215 = 3 4 v4g(251) T V19(2,5.2) T Vi9(2.53):
Q29 = V49(2,0.1) + Vi9(2,9.2)>

Qax15 = 1373 + V49(2,15,1) + Uz9(2,15,2),

Qox17 = 2§ + V4g(2,17,1) T Uig(2,17,2) + 029(2,17,3)a
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_ 2 10, 4.2 2
Qor23 = x5 + T3 + T35 + vag(2,23,1) + V19(2,23,2)

— .8 2 2
Q2T27 = 375 + Vag(2,27,1) T V19(2,27,2)5

Qa9 = 757 + V49(2,29,1) T Uzg(zzg,z),

_ 2 _ 4
Q373 = 75 + v49(3,3,1), Q3T5 = T5 + v49(35,1)
_ 8 _ .2 10, .6
Q379 = x5 + v49(3,9,1)5 Q3115 = 5 + 23 + T3,
_ 2 _ 4.2
Q3717 = v49(3,17,1) T V19(3,17,2) Q3723 = T5TH + V4G(3,.23,1)5
_ 8.2 _ 8.4
Q3727 = 7575 + V49(3,27,1)5 Q3729 = T3T5 + V49(3,29,1)5

where = is mod 1(4,0,0,---). We can put
Y(x3) = vaf3,1) sz(:a,z) + Ugf(s,:z) + ase5 v Ty TETGTTs ® T3
+ a5ﬁﬁvi‘xé2mga¢§xf5 & x9 + a567vi‘x§oxgxg$%5 X 15
+ a568vix§4w§x3x%5 & Ta3 + a56gvi$%2$g$%5 ® 27
+ a57ovﬁxgx3:ngm%5 & xo7 + a57lvix§2x§x§xf5 & 29,
1/;($5) = U4f(5,1) + Uif(5,2) + Ui’f(5,3) + a57202$§4$g$3$%5 ® x5

4. .14 4.2 2 4_10
+ a573V4 %3 5Ty @ 15 + A574V4 T3

x?m%x% @ x17
+ a575v§x§4xgm%5 & x23 + a576“3$§1’g953x%5 ® x23
+ asrrvizziadats ® wor + asmsvizy’aials ® wa
+ agrovia§aduiats © wa,

P(xg) = vafio,1) + vZf(g,g) + Ui’f(g,g) + a580Ui$§4$g$3x%5 ® x9

+ ass1vjzyaledals ® x1s + assoviey'aleds ® zor
+ a583vi‘x§x§x§x%5 & x27 + asgwixé“x?ﬂcéx% ® T29,

P(w15) = 73 ® T3 + 23 @ T5 + 23 ® T + vaf(15.1) + V3 f15.2) T Vi f(15.3)
+ a585v2x§4:pgm§m%s & T15 + a5g6vix§0xga;§x%5 & a7,

P(x17) = vafr) + vifare) + Vi fars) + assrviay zieiats © xir
+ a588vi‘x§2xgx§m%5 ® xa3 + 61589”335%,435%%293;%5 ® xo7
+ asooviry TiTgaTs ® w9,

U(w23) = w3 © w3 + x5 ® x5+ 73 @ T17 + vafio31) + Vi flas2) + Vi fas3)
+ a591vix§4mgx§x%5 & Ta3 + a5gzvi‘x§2m§w§x?5 ® x29,

P(aor) = 2§ © 23 + 3§ ® 9 + 2 ® 217 + Vafior,1) + V1 flar2) + Vi fan )

4.14.6.2 2
+ a593U4 X3 TrLyTis Q To7,
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P(m29) = 35 @ x5 + 15 @ To + 43 ® T17 + Vaf(201) + sz(zgg) + Ui’f(29,3)
+ a5g4v§x§4aj2x3x%5 ® x29,
where = is mod 1(4,0,0,---) and a; = 0, 1. It is easy to calculate that
P(23) = vard @ 2k 4 viahad @ 28 + viad @ afad, Y(x3) =0,
(23) = vazs ® a3, W(a5) =0, W(x§) = vaa§ @ af,
Y(ais) = of ® 23 + 25 © 25 + 75 ® 25

2 2 2
+ v423 & :L‘g;z:g + 423 ® x§x15 + vw%x% & xéxé + mx%aﬁg & xg

2.2 8 4 10,.2 4 6,.2 4 2.2
+ V423275 Q@ T3 + V4x3 ® T3 g + V4T3 @ TxTg + V403 ® Tex7s

+ mx%m% ® xéwg + w;a:éx? & x% + v4x§xf5 ® x% + v4x§ & xgxg
+ 1)4:10%0 ® a;éo + v4a::1,,0 ® xg + v4x§0 ® 37%5 + U45L‘é0$§ ® azé

+ v4x§2 ® :cg + v4:c§4 ® :cg + v4:c§ & x%oxé + 0495% ® xéx%

+ v4x§x%5 ® :cé + 1)4:1:2 ® :C:l))o + U4£Eg ® :cg + U4:cg ® x%5

+vazls ® vy + varts @ 75 + varls @ i

+ vix%x% ® x%xéw% + vim%:p%x% ® :Bg:zé + vim%a}g ® :Uga:g

+ szgmg ® azgﬁg, + vix%mﬂ, ® :L‘gzcg + vix%x% ® :L"g:r:%

+ vzxér% & x;l),ozngxg + vZ:p%x% ® :réa:g:xﬂ, + viaz%m%:p% ® wéazg
+ vixéxg & x;,%S + vixéxg & a:ga:g + vix%x? & x%xir)

2.4 2 10,.2 242 6, .2 2,42 2.2
+ 'U4f133.'1:15 & $3 .’1}'9 + 'U4IL'3$15 & CC5.T9 + U4$3x15 & x9x15

+ via:g @ :chgxg + vixg @ x%xéx% + vixgxg ® x%xéxé

2 2,262 2, 28922 4
+ vizhas ® aiag + viadals ® aiwg + viririad ® viag

+ vix%x?m% & x% + Uix%x% ® :U%Oxg + vix%x% & xgxg

1
+ ’Uix%x% & x%xi:, + vix%x%x% & x% + vixgoxg ® :L‘%,Oxé

+ vixé%% ® xéx% + va;lf & xgccg + viaz:lf (%9 x%x%

2,12 2 4 2,14 10,2 2,14 2
+vir3Trs @ ac§x5 +vir3 ® 3330339 +vixy ® :zrgxg

2 14 o 2.2 | 214 2 42 229 8 4 2
+ Vi3 © ThTYs + VT3 T ® T5Ty + VgTETH O T3T5TYH

2.2 2 104, 222 4 2 2
+ virdats ® iz + vizials ® vgats + viaded © afag
+ vix% ® xgxgwg + vaS b2y xgmgxi, + vaSx% & :chg

2.2 9 42 4.2 2 104 2
+ viriaiats © afrials + virseiats © v3dviag

4.2 2 4.2 2 2 4.2 2
+ virsaiats © vyrgals + virded ® afririals
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2,2 4.2 2 2,2
+ vi’:rg%xlg) & x§$5x9 + vi’xg:rg & x%mgajg + vi’xgmg & x§x9m15

+ vi’xgxfg) & xga:ga;g + vi’xga:%g) & xgxg:vfg, + vi’xgsc%xg & xéoxga:g

2
+via§eiel @ agaials + vizkesadets © v5af + viahalad © oy

3.8 6 2 2 2 o 2 2 2 2 10,2
+vjrSagey @ xfed +vjasaseg ® agats + vialagets © w3'x)

+ vi’xgxgmfg, @ xgxg + vixgxgxfg) ® a:ga:ir, + vi’x%oschg @ x%x%

10,.2,.2 2 12 2 4.2 14,2 10,.4,.2
+ vi’x30x9:p15 & $§m9 + vi’xg 5 & x§x5x15 + vi’:z:3 Ty @ $30x5:179

+ vi’xé%% & xéx%x% + vi’a:gazg & x%xéxéx% + vi’x%x%x% & m%x%x%
2 2 2 2.2 2.2 2

+ Ui’:r:gxg ® azgxg:rg + vi’a:gxg ® m§x9m15 + vi’xgmw ® xgxgxg

+ vi’xéxi:) & x%x%x% + vfia:gxgazfg) & x%xéxéx%

4.8.2 2 2 1042, 48222 4.2 2
T V4 T3TETYT 5 @ T3 T5Tg + V4X3T5THT 5 @ T5TgxT5

+ vy a3agats © afagad + vizgwfef @ afagu]

+ vi‘x%oxgx% & x%x%m% + vi‘:réoxg:r%g, & x%x?m%

4.10.2. 2 8 2 2 4292 9 8 4.2 2
T 0473 THT5 @ T3TT 5 + V4 TETHT5 @ T3T5TT s,

where = is mod I(4,0,0,---). Comparing the coefficient of Q;¢(z;) and

Y(Qsxj), we can determine all the coefficients a; and b;.

Lemma 3.8. We have
a; =0 for i = 565,566,567, 568,569, 570,571,572,573, 575,578,579, 580,
581, 582, 583, 584, 585, 586, 591, 592, 593, 594;
a; =1 fori=>574,576,577,587,588, 589, 590.

For degree reasons, no new term appears mod I(k,0,0,---) for k > 5.
Thus we have obtained the bi-algebra structure of k(4)*(Eg).

The similar arguments mod (0, 1,0,0,---), I(1,1,0,0,---) and (2, 1,0,
0,---) imply that the above formulas do not contain the terms with vs, vqvs
and v2vs respectively. Similarly for degree reasons, no new term appears
mod I(k,1,0,---), that is, no new terms with v¥vs appear for & > 3. The
similar argument mod 1(0,2,0,0,---) implies that the above formulas do
not contain terms with v%. For degree reasons, no new term appears mod
I(k,2,0,---) for k > 1. The similar argument mod 7(0,0,1,0,0,---) implies
that the above formulas do not contain the term with vg. For degree reasons,
no new term appears mod I(L) for any other sequences L. Thus we have
obtained Main Theorem.

To conclude the paper we give the following, which are obtained during
the process of proving the main theorem.
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4 .2 .4

Remark 3.9. The coproducts of x%, xs3, T5, Ts, x% and 33%5 are as follows:

W(25) =

W (@3)

W

(

X

2

5
2
15

)

4 4
= V425 ® Ty,

P(x3) =0,

(@) = vaay ® b,

v4m§ & azg + vfxgazg & xg + viazg & :cgasg,
Y(x3) =0,
x%@x%%—xé@x%—l—xé@x%

+ vw% & :chg + vw% 02y ng% + mx%x% & xgzré + v4:r§a:g 02y :c§

2
+ v41‘3x%5 ® acg + v4x§ & x%,%% + 1)433% ® xga:g + v4x§ ® a;gxir)

+ mazéx% ® xé:/vg + v4$§xg ® mg + U413§:L’%5 ® :E% + v4x§ ® x%x%
+ v4$:1>)0 & :L‘%,O + v4x§0 ® a:g + 11432%0 ® x%5 + v4x§0x§ ® x%

+ v4:c:1],2 & xg + v4x:1,,4 & x% + v4x§ & xéoxé + v4x§ ® xéx%

+ v4x§xf5 ® xé + v4xg & le‘)o + v4§cg & xg + v4xg & xfg)

+ vty @ 23 + vaats ® af + vaats ® afy

+ vi:ﬁgxg & m%xéx% + vix%x%x% ® xg:z:é + va%a;g ® x§x§

+ vix%xg & xga:i-, + sz%ﬂf%g) & xgxg + vix%xir, & mgx%

+ vixéx% ® x%oxéxg + vaéx% ® xéxéx% + vixéxgaﬁg) @ $‘51:c3

2 4 10,2 2 4 2 24 2 2
+virses ® a3'ag + virsed © afed + virgal © adats

2 4.2 0.2, 242 2, 2429 )

+ vizsats ® x3'xg + vizgals ® adg + virsrls ® wgals
2 2, 2

+ ch ® :U%a:gxg + ch ® a:gxgw% + vagxg ® xgccgla:g

+ v:fmgxg @ xgxg + vZa:gxir, @ :L“gajg + va?m%x% @ xéx%

+ vzxgxgazg ® a:g + vZa:gxg ® acéoacg + vagxg ® xg:cg
2,82 g 2 2 2.8 2 2 2,210 2 o 10 4
+vjaleg ® agats + viziadels ® of + viey’a? © a3’as

2102 o 42 2 12 2 12 2
+vizad ® x5ty + viey® @ oiad + viwg® ® afaty

2,12 2 4,2 14
+ v T3 T @ w§x5 +virs” ® :U%Ox% + va:lf ® 2323

2 14 2.2 2 .14 2 4_2 2.2 2 4 2
+ '04.'1:3 &® 3791'15 -+ 'U4ﬂf3 565 ® .CU5CL'9 + 'U4$5.'L'9 ® $§x5$9

+ Uix%x% & xéoxé + vix%x%g, o2y méx% + ingxg ® :Ugacg

+ vaS ® :nggxg + Ui:vg o2y x%x%x% + szgm%g, 029 x%x%
+ vi’x%x%miﬁ) & x%xéx% + vi’x%x%x% & x%,%éx%

3.4.2 2 4.2 2 2 4.2 2
+ viasaials ® wyrgats + viafe? ® afajadats
+ vizirinls © afwsry + viahad ® jales

2 9 2 2 2 2 9
+ vizied ® afagrls + vizgels ® afalad + vialals ® afagats
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+ Ui’xgx%:rg ® xéoa:éxg + Ui:pga:%xg ® wéx%:p%

+ vi’az%x%x%x% ® xéx% + Ui’nggxg ® xéoxg + vi’xgxg:vg X xg:v?)

+ vix%xgxg X x%xi:) + vix%x%x% ® xé%% + vi’x%x%x% ® xgxg
+vizsadats © agats + vizs'aSed © afaf + virylefaels © afad
+ vi’xé%g X x%xéw% + vi’x}fﬂcg & xéoxéxg + vi’az%‘lx% ® xémgaz%
+vieied @ airsagats + vizdagats ® alasad + vizted © afage]
+ vi:pgarg 0%y m%x%xﬂ, + vi’x%xﬂ) & x%xgajg + vi’x%xﬂ & x%x%x%

+ Ui‘:vgazgx% X xgzngargx% + vix%x%x%az% ® xéoxéazg

1
+ Ui‘:vgx%x%x%g) ® xéx%x% + vjfxg)oxgxga:%g, & x%xéx%

+ vi‘x%,omgxg & m§x§x§ + vﬁx%oxga:g ® xga:gx%

4.10.2 2 8 6.2 4.10.2 2 8 2 2
+ v 03 T 5 @ TIT5Tg + VT3 ToLis @ T3LGTTx

+ vix%xﬁx% ® x%xéxﬁx% + vi’x%%%xéx% ® xgxéxga:fg).
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