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The Brown-Peterson cohomology of BSO(6)
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1. Introduction

The complex cobordism of the classifying space of the n-th orthogonal group was
computed by W.S. Wilson [5], which is the simplest possible result that we can expect.
We review it here:

MU*BO(n)=MU*BU(n)/(c,—c%, -+, c,—C¥)
=MU*[[c,, -, cx]1/(ci—c%, -, ca—cCF),

where ¢, is the Conner-Floyd Chern class and c}¥ is its complex conjugate. In case of
BSU(n), an easy calculation leads to

MU*BSU(n)= MU*BU(n)/(F))
=MU*[[¢,, -+, ¢1],

where F,=3)yut; (cf. the Conner-Floyd first Chern class ¢,=2X)¢,). Then the next
problem is the case of BSO(n). We must concentrate on a calculation of a 2-primary
part of MU*BSO(n). For an odd prime p,

MU, BSO(n)= MU%, BO(n)= MU, [[cs, Co, *, Con, =+ 2k =n]].

We get the answer immediately when n is odd. Since BO(n)=BZ/2Xx BSO(n) in this
case, the diagram

MU*BU(n) — MU*BSU(n)

l l

MU*BO(n) —— MU*BSO(n)

becomes a pushout diagram. But we still don’t have a simple description of
MU*BSO(2n).

P. Landweber [2] studied the cobordism of the classifying spaces of abelian groups.
His result claims that BP*BA is even-concentrated, i.e., BP*BA= BP***BA, where
A is any abelian group. N. Tezuka and N. Yagita [3] and A. Kono and N. Yagita
[1] investigated more general cases. The authers of the former paper studied the
ordinary cohomology of the classifying space of the finite p-group G with p® elements
through the Brown-Peterson cohomolgy, and obtained the result that BP*BG is also
even-concentrated. The authers of the latter paper conjectured that this property holds

Received November 26, 1990



656 Kouichi Inoue

for all compact Lie groups, and showed that their conjecture is true for G=S0@4), G,,
F, E, PUQB), PSU4k+3) and Spin(n)(n<10).
The main purpose of this paper is to show that the conjecture is true for SO(6).

Theorem 3.11. (1) The Atiyah-Hirzeburch spectral sequence for BP*BSO(6) col-
lapses at the E y,-term.
(2) BP*BSO0(6) is concentrated in even degrees:

BP*BSO0(6)= BP*[[cs, ¢4, cs]]{1, 4X}
DBP*[[cy, -+ cadl/(ca—c¥, -+, co—c¥){cs, 5},
where the isomorphism is just a module 1somorphim.

Brown-Peterson cohomology of SU(6)/SO(6) is studied in Section 2 in order to
know a certain differential to be non-trivial in the Atiyah-Hirzeburch spectral sequence
for BSO(6). We carry out an actual computation of the spectral sequence in Section 3.
Section 4 contains a table of Q,w, which is used for computing differentials of spectral

sequences.
[ thank K. Iriye for many discussions and encouragements on this subject.

2. The Brown-Peterson cohomology of SU(6)/SO(6)
The ordinary cohomology of SU(6)/SO(6) with the coefficient Z/2 is well-known :
2.1 H*SU(6)/S06)= A(e,, es, ey, e, e,

where e, is the image of the Stiefel-Whitney class w, under the induced map of
SU(6)/S0O(6)—BS0O(6). The action of the Steenrod operation is completely determined
by Wu formula

¢« [1—k—1
2.2) Sq¢tw;= ) Wil for i<y,

=\ ik

so that we can compute the Bockstein spectral sequence in order to know the ordinary
cohomology of SU(6)/S0O(6) with the coefficient Z,,.

degree H*SU6)/S0®6); Z ) degree H*SU®6)/SO®6); Z )

20 Z 5 {ess456} 10 Z/Z{eﬂs}

18 Z /2 {esse} Z 2y {@as+s6} Z/2{es}

16 Z /2 {esss6} Z/2{ess}
{

15 Z (35 {euse}

S W Ul &N 0O

14 Z oy {essisssset  Z/2{essel Z» {ed}
13 Z/2{esuss2s6} Z 2> {€rsss} Z/2{es}
12 Z /2 {eys} Z/2{es}
11 Z > {23645} Z/2{ess} Z o {1}
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In the above table, e,.s means e,e;+e; and so on.
Now we consider the Atiyah-Hirzeburch spectral sequence converging to BP*SU(6)
/S0(6):

2.3) E;=BP*QH*SU6)/S06); Z,) = BP*SU(6)/S0(6).

Recall that BP*=Z »[v,, vs, ---], where [v,|=—2(2"—1). The differentials of this
spectral sequece are quite complicated, yet the following lemma gives a guide line for
computing.

Lemma 2.4 ([4]). The first differential of the Atiyah-Hirzeburch spectral sequence
converging to P(m)*X is dopm-1=0nQQn, where Q. is the Milnor operation.

P(m)*( ) is a multiplicative cohomology theory whose coefficient ring is P(m)*=
Z/2[Vm, Um+1, -+].  The Milnor operation mentioned above is a cohomology operation
inductively defined as follows.

2.5) Q=S¢", Q:=[Q.-.. S¢®"1=Q:-.S¢""+5¢*" Q- .

Using this lemma and Wu formula, especially the action of @; (0<7/<4) on w, 2<k<6),
we can determine the E,-term of the spectral sequence (2.3). The formulae of Q,;w,
are arranged in Section 4.

degree E,-term
20 B P*{ey5,56}
18 BP*/(2, v)){esss}
16 BP*/(2, v\){exsss}
15 BP*{2¢,}
14 BP*{ey3454 356} BP*/(2, v)){esss}
12 BP*/2{ess}
11 BP*{2¢,46.5c} BP*/2{es}
10 BP*/2{es)
9 BP*{es.s} BP*/@2, vi){ess}
8 BP*/(2, v)){ess}
7 BP*2{esi155}
6 BP*{2¢.}
5 BP*{ey;,5}
3 BP*/2{es}
0 BP*{1}

We need more information to determine further differentials. For that, we use the
Serre spectral sequences for the fibration SU(6)/S0(6)— BS0(6)—BSU(6):

(2.6) E.,=BP*SU6)/SO6)QH*(BSU(6) ; Z ) =— BP*BS0(6)
and for the fibration SU/SO—BSO—BSU :
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2.7) E.,=BP*SU/SOQQH*(BSU ; Z,) — BP*BSO0.

There are some elements in these spectral sequences that should equal to zero in
the E.-term, i.e., c;—c¥=0 in BP*BSO(6). c} is a complex conjugate of c, and
cy=3)t,--t,, so we can describe c¥ as follows.

Lemma 2.8. These formulae hold in BP*BSU(6) (and slightly different for
BP*BSU):
c¥—cy=—3v,Cs+6vic,+6vicscs—15vics+ 505,05 —5vacs+higher terms
c¥—cy=—2cs+higher terms
c*—c,=—5v,cs+higher terms
c¥—cy=—2cs+higher terms
c*¥—co=co(dvics+3vacs—8vics—6v,v5c,— 18vic,c3+26vi ¢, —24viv,cscs
+30v3v,cs+higher terms).

Hence the leading terms of the above formulae are boundary elements in the Serre
spectral sequence (2.6).

Proof. Since complex conjugation is a ring homomorphism, we have

2.9) cF=2e(t) - e(te),
where
(2.10) «(t)=expgp(—loggp (1))

= —t—, 2=} —Quit v )t —(dvi+3v,,)t°
—9(i+viv,)tt+higher ¢ terms.
We have a commutative diagram:

BP*BU6) —> BP*BSU(6) = BP*[[c,, -, ¢]1/(F\)

@.11) | |

BP*BO(6) —— BP*BS0(6),
where
(2.12) BP*BO®6)= BP*[[c,, -+, ¢s]1/(c,—c¥, -+, co—c¥
=~ BP*[[F,, ¢, -, ¢s]1/(F\—F%*, cy,—c¥%, -+, ce—c¥).
F, is the image of ¢, under the map of Bdet*: BP*BU(1)-»BP*BU(6). Therefore we
have

@13)  Fi= et

=—1,6,—ViC,—ViCaCs +Uzc§_21)2€4+vazcg'_2v%vzczc4+
+e,(1+vic,+vicstHvica+vicscs 420005 — 1102634201050+ 2010550+ 1)

+c3(—2vic,—2v,¢,+ --+)+higher ¢, terms.
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Then the image of ¢, under the map BP*BU(6)—BP*BSU(6) is

(2.14) U1C2—U§C%+U?C4—vzc§+2sz4—U{CZC3+2U?Cg

—U?CZC4_2v1U26263+3U¥vzcg_2v¥U26264+ R
The pushout of the above diagram (2.11) is

(2.15) BP*[[c,, -, cJ1/(Fy, co—c¥, -+, co—c¥)
= BP*[[c,, -+, ce]1/(ca—CF, -+, cs—C¥).

We can then prove this lemma through simple calculations. A leading term of any
element x in the ideal (¢c,—c¥, .-+, cs—c¥) must become a boundary element because x
should be trivial in BP*BSO(6).

Lemma 2.8 claims that 2c¢;, v,Qcs, 2¢5, v, Qcs, and v,Qcsce in the Serre spectral
sequence (2.6) are boundary elements. On the one hand, the spectral sequence (2.7)
shows that there must be some BP*-generators in BP*SU(6)/S0O(6) which project to
the above elements because BPQ*SU/SO= Agpefs, fo, f1s, ---) and BP*SU/SO must
contains 2fs, v.fs, 2fs, v1fe, 2f1s, U1f1s, -+-. Since their degrees are 3,5,7,9, and 11,
@3, 2345, C34s25, ONE Of e45.5 and ey, and one of eg; and 2e,.645 are infinite cycles in the
spectral sequence (2.3). In fact, the remaining non-trivial differentials are only ds(2e)
and d.(e;s). We need the following lemma to prove this fact.

Lemma 2.16 ([4]). Suppose there is a relation 3 v,x,=0 mod [* in BP*X, where
I=@2, v\, vy, +*), then there exists ye H¥(X ; Z/p) such that Q,(y)=p(x;), where p: BP*X
—HXX; Z/p).

The paper [4] gave consideration to odd prime case, but its proof is still valid for
the prime 2.

Lemma 2.17. d;(2e.)=v}Ress and d(es)=v:Qezss¢.

Proof. 1t is easy to prove dq(es)=v:Ressss (Lemma 2.4 with m=2). If we sup-
pose ds(2e:)=0 in the spectral sequence (2.3) then BP*SU(6)/S0(6) has BP*-generators
1: 53, 5234-67 é\éev 534+25y éas, é36+45r e~235r é'ssy é2’286-&567 5345) gSEGv 52815+856y é\-,edéti) é’2356v 534567
and &,345¢ because this spectral sequence collapses at the Eg-term. There are of course
some relations among these elements. We need Lemma 2.16 in order to detect their
relations. One of them is v,8y;6+v.8s4ss=2 a;X;, a; 12, because the following equations
hold in H*SU(6)/SO®6); Z )

Qoez36= Q30536 =0Q1€23,=0
(2.18) Qe26=04;6
Q20236=23455 .

But this relation leads to a contradiction. Consider the Serre spectral sequence (2.6)
again. We have Lemma 2.8, which says
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de(@)=01QcCs, de(2345)=2Cs, dg(€s4425)=0:X0C5,
d5(Bssses)=2C5, d12(8s6)=0:CsC6.

(2.19)

Then de<U1§35e+vzé3453)EU%@ae@Cg mOdIs, on One hand, ds(zatxi)zvlvz%455®53 or O
mod /3. But we have supposed d;(2¢,)=0 in the Atiyah-Hirzeburch spectral sequence
for SU(6)/S0O(6). This means vie;+0, so there is no relation between v3¢;; and v,v;2¢456.

The differentials in the Atiyah-Hirzeburch spectral sequence for SU(6)/SO(6) that
should be considered are exhausted. Hence we have the following theorem.

Theorem 2.20. BP*SU(6)/SO®6) has a BP*-filtration whose associated graded
module s

BP*{1} PBP*/2{e;} BBP*{es5.:) DBP*{4ec}
DBBP*/2{eurest DBP*/(2, v1) {ess} DBP* {eseras}
DBP*/2{easst DBP* {2¢106} DBP*/(2, v}){ess} DBP*/2{esus}
DBP*{essisss5sl DBP*/(2, v:){esse} DBP* {2e.ss}

DBBP*/(2, vy, v){esssst DBP*/(2, v1){esuss} DBP* {ezasse} -

Proof. This is a direct consequence of Lemma 2.4 and Lemma 2.17.

3. The even-concentratedness of BP*BSO (6)
We consider the Atiyah-Hirzeburch spectral sequence for BSO(6) in this section :

3.1 E.=BP*QH*(BS0(6); Z,) =— BP*BS0(6).

It is well-known that

(3.2) HXBSO©); Z)=Z [ D1, por XIDZ/2[p1s pos X, ws, wsl{ws, ws, a},

where p,, p., X, ws, ws, and a are the elements which respectively project to w3, w3,
ws, ws, ws, and w,ws+w,w, under the reduction map p: H¥(BSO(6); Z )~ H*(BSO(6);
Z/2). Notice that Chern class elements c,, ¢, ¢4, ¢5, and ¢s are respectively project to
P, wi, P, w?, and X* under the map H*(BSU(6); Z,))—~H*(BSO®); Z«,). Hence its
E.-term is as follows.
3.3 E.=BP*[p,, ps, XJDBP*/2[ p:, ps, X, ws] fws}
@BP*/ZEPU b2 X, ws, ws]{ws, a}
= BP*[p;, ps, X*{L, YDBP*/2[py, po, X2, wil{ws, wi, Yws, Twi}
@BP*/ZEPN er XZ' wgr w%]
Aws, waws, Xws, Xwsws, wi, wswczn Xw?, Twswt,
a, wsa, Xa, Xwsa, wsa, wywsa, Xwsa, Xwswsa}
= BP*[p,, p., X*I{L, X} DBP*/2[py, p», X*, wil{ws, wi, Yws, Xwi}
DBP*/2[p, s, X*, wi, wt]
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Aws, waws, Xws, Xwsws, wi, wia+wswi, Xw§, Xw,wi,
a, wia, Xa, Xwa+Xw?, wsa, wswsa+wi, Xwsa, Xwswsa} .

In the first place, p,, ps, X, w}, and w? are infinite cycles because they are in the
image of H¥*(BSU(6): Z«,). We can compute the differential d, on the other generators
from Lemma 2.4 and Table 4.1.

degree 3 5 6 7 10
X W, Ws P4 a wia
dy(x) w? WalWs 1w, wk wia+ww?
11 12 12 13 14
Xws Iw? Wsa a Xwsws
0 1w} wswsa+w? Ywsa+Xw? Lwiws
16 18 21
1w? Iwsa lwswa
Xw;w? Aw? Awe(wia+wswi)

Consider the entries in the columns for ds(x) to be v,-tensored. Consequently, we
get the E,-term.
(3.4) E. =BP*[p,, p,. *]{L, 20 BBP*/2[ p,, ps X*] {Xws}
DBP*/2, v)[py, pa X, wil{ws, Xws, Xwiws}
BBP*/2, v)[p:, Do X*, wi, wi]
Awsws, wi, wia+wawi, wawsa+ws, Awsa+Xwk,
Xwswi, Xw, Xws(wia+wswi)}
=BP*[p1. po, X111, 20 DBP*/2[ b1, po, X*]{Xws}
DBP*/2, v))[ P, po X*, wil{w§, Xwiws}
DBP*/(2, v))[ P, po X, wi, w]
Awsws, Yws, wk, wia+wswi, wawsa+wi, Ywsa+Awk,
1wd, Xws(wia+wwi)} .

Lemma 2.17 implies d5(2X)=vi®Xw; in this spectral sequence since there is a map
of spectral sequences

BP*QH*(BSO6); Z,,) — BP*BS0(6)

| l

BP*QH*(SU(6)/S06); Z ) = BP*SU(®6)/S0(6),
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and there is no element except Xw; whose degree is (0, 11). It is easy to see that the
differential d; is trivial for other generators.

3.6 «ZBP*[p,, ps, X*]{L, X} DBP*/2, v)[p1, por X*T{Xws}
DBP*/(2, v)[ P, par X*, wil{w], Xwiws}
DBP*/(2, v)[p:, ps X2, wi, wi]
Awsws, Xws, wk, wia+w,wi, wywsa+wi, Xw,a+Iws,
Xwi, dws(wia+w,wd)} .
=BP*[p,, po, 'L, 4Ny BBP*/2, v)[p1, pa, X*] {Xws}
DBP*/(2, v)p1, po, X*, wil{ws, wi, Xwiws, Xwi}
DBP*/2, v)[p1, Do X, wi, W]
Awsws, Xw,, wia+w,wk, wswsa+wi-+lwd, Xwsa+Xw?, wi+p,wiw?
+paws, Xws(wia+w,w?), Xwe(wi+ prwiwi+ powd) +X wiwia+wswd)} .

Since the E(E;)-term is almost a P(2)*-free module, there is no indeterminancy
owing to computing d, from Lemma 2.4 and Table 4.1.

degree 6 8 9 11
x 4% WsWs 1w, Xw;
d(x) 0 wswsa+wi+Xws Awsa+Xw? Lwi

13 17 21

wia+wswi Xwiws Xw?

wi+ pwiwi+ pow} Xwj X wiw?
31
Yws(wia+w,wk)
Ywiwia+wswd)+Xws(wi+ prwiwi+ p.wi)

In the above table, we omitted tensoring v, to the entries in the columns for d,.
The fect that d,(4X)=0 cannot be determined in the same manner. But it is actually
true because

3.7 d-@0EE7" = Z/2{v,QpXws, v:@(wia+wswi}

d,
—> E7'22=Z/2 {0Q(p Xwsa+ pXw}), i@(wi+ piwiwi+ p.wi}

and d.d,=0.
Hence the Es-term of the spectral sequence is as follows.
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3.8) E;=BP*[p,, p,, X*]{1, A} BBP*/2, v)[ D1, D2, X*] {v.QAws}
DBP*/(2, v)[p:, b wil{ws, wi}
DBP*/(2, v))[p1, b, X*]{XPwi}
DBP*/(@2, vy, vl by, P2, X, Wi {XPw8, Xwiwi}
DBP*/2, vi, vo)[p1, P, X*, Wi, wi]
Awswsa+wi+Xws, Lwsa+Xwk, wi+ pwiwi+ p.wi,
Yws(wi+ prwiwi+ pows) +LPwiwia+wawd)} .

Now we we must take it into consideration whether d, and d,, are trivial or not.
Recall again that there are some elements which should be zero in the E.-term, i.e.,
be boundary elements of some differentials. Those are the lowest degree terms of the
eiements in the ideal (e,—e¥, -+, eg—e¥). Thus we can compute them to a certain
extent,

Lemma 3.9. The differential d, is trivial and d,,(v,QYws)=viQA wk.
Proof. For the following equation, v3®@X*w? turns out to be a boundary element.

4 13
(3.10)  (vatogvdea)(eE—co)—Guicacet Iutvacscct e — o vivacd(et —c)

3

+(3v§cg+lSvi’vzcs)(c’g‘—cﬁ)+(vl— %vzc;>(ct—ce)= —5viwiwi+higher terms.

Hence i@ wic E3'** requires some element in E3*', Ei*', or E%° which
maps to viQ@X*w? by the differential d, d,,, or d,;. Since EJy°=E3*'*=0 and E3*>"
=7Z/2{v\QXw;}, we can conclude that dy(v;@Aw;s)=0 and d,,(v.QAw;)=viRX*w:. More-
over, if we assume d,4N)E**=Z/2{v,v.,QpXws} to be non-trivial, viQRp X w?
(=d (v, Qp,Xw;)) must be zero, which is, in fact, a non-trivial element in the E,,-
term. It is obvious that d, and d,, are trivial for other generators.

The diferential d,; is also trivial for degree reasons, and the remaining differentials
to be considered are completely determined by Lemma 2.4 and Table 4.1.

Theorem 3.11. (1) The Atiyah-Hirzeburch spectral sequence for BP*BSO(6) col-
lapses at the E-term.
(2) BP*BSO0(6) is concentrated in even degree:

BP*BSO®6)=BP*[[c,, c,, ¢.J1{1, &Y BBP*[[c, -, c]1/(ca—c¥, -, co—c){c, Ci}

where the isomorphism 1s just a module isomorphisn.

Proof.
(3.12) E=FE . ,=2E ;=E,,
=BP*[p,, p,, X*1{1, 4%}
BBP*/2, v)[pi, p.. wil{wi, wi
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DBP*/(2, vy, v)[p1, b2y ] {XPWE}
DBP*/(2, vy, va)[ P, P2, X°, W] {XPwE, Xwiwi}
DBP*/2, vy, vJ)[ P, P2, X*, Wi, wi]
Awswsa+wi+Aw], Xwia+Aws, wi+pwiwi+ pws,
Xws(wi+ prwiwi+ pawd) +Lwiwia+ wswi)+ p X (wswsa+wi+Xwd)} .
The differential d,; can be computed from Lemma 2.4 and Table 4.1 as follows.
(3.13) ds(40)=0
dis(wswsa+wi+2wi)=v. QA wi+wiwi+ p.wiwi+ p.w3))
d1sXwsa+Xwd)=v,QAws(wi+ prwiwi+ powd) + X wilwia+wsw})
+p X (wswsa+wi+Xws)) .
The fact that d,;(4X)=0 follows from d,;d,s=0. Hence the K term is
3.149) E ;=BP*[p,, p,, X*1{1, 4X}
DBP*/(2, v)[p1, po, wil{wi, wi}
DBP*/(2, vy, V)L b1, b X*T{X*wi}
BBP*/2, vy, v)[ 1, pa X7, wWEI{XPw3, XPwiw?, wi+ pwiwi+ p.wi}
DBP*/2, v, va, v)[ Py, po, X7, w5, W]
Cwi+wiwi+ prwiwi+ pews), Xws(wi+prwiwd+ p.wi)
+Xwiwia+wswh)+ p X (wswsa+wi+Awd)} .

By the same manner, we get ds(B)=p X wi+wi(wi+p.wiwi+p.wi), where 8 is
the last generator in the E,-term above. d,(4X)=0 (r=16) for degree reasons. Thus
the E;,-term, which is also the FE.-term, is expressed as follows.

(3.15)  E=BP*[p,, p, X*1{1, 4X}
DBP*/2, vl ps, por wil{wi, wi}
BBP*/2, vy, V][ p1, P, ¥ ] {XPwi}
BBP*/2, v, v2)[p1, b, X*, WEI{XPWS, Xwiw?, wi+ prwiwi+ powi}
BBP*/(2, vi, vz, v D1, P, X*, wh, wET/(P:X?)
AL witwiwi+ prwiwi+ pewd}
@BP*/(2, vy, va, Vs, V[ Py, Do, X*, Wi, W]
AP XX wi+wi(wi+ pwiwd+ paws)}
The E.-term is generated by elements in even degrees, hence this spectral sequence
collapses at the Ej-term. The differentials which are not concerned with X are all
derived from the ideal (c,—c%, -+, ce—c¥). Therefore there is no further relation

among ¢,, -+, ¢e. This fact affirms that the map from the pushout of the diagram (2.11)
to BP*BSO(6) is monic. Hence we obtain the theorem.



Brown-Peterson cohomology 665

4. The table for Q,w, in H*(BSO®); Z )

Table 4.1. We can compute Q,w, as follows.

Quw,=w; Quww:=0 Qw,=w; Quws=0 Qyw:=0

Quu,=w,witws Quuw,=wi Quw,=ws,w, QWs=wsWs Qws=w,iw;

Q:w,=wiws+wi+wiws+wws+ wswe

szs:wgwg‘i"wg

Q:wi=wiwsw,+wswi+wiws+wowWs+walswe+wWsWs

Qo =wiwsws+ wsw ws+ wwi+ wiws

QW= WiwsWe+WsWaws+wWsWe

Q5w =Wiws+ wiwi+w,wi+ wiws+wiws+ wiwws+ wiws+ wswwi+ wwi+wivwe
Fwswiwe+ wiwswe+ wowswi- wiw?

Qsws=wiwi+wi+ wiwi+wiwi+ wiw?

Q2w =wiw,w,+ wiw, + wiwswi+ wawi+ wiwdws + wiw.ws+ w,wiws + wewsw wi
F WE W+ Wi+ Wiws e+ W W WEwe+ WAWsWe~+ W Wiwswe+ WiwsWe+ Wiwiws
Fwiwswi+wwwh

QW= Wiwsws+ wiws+ wiwsw ws+ wawiws+wiwi+ wiw,wi+ w,wiwi+w,wswi+ w?
+wiwiwe+ wiwiws+ wiwswe+ wswswi

QW= WiWWe+ Wiwes+ WiwswsWe+ wswiwe+ Wiws W+ Wi wsWs+ W Wiwswe
+ wawwrwe+ wiws+ wiwi+ wiwswi+ wsw?

Quuw.=wiws+wiwi+wswi+wiwi+wi'+witws+ wiwiws+wiwiws+witwaws
Fwiwaws+wiwiws+wiws+wiwswawi+wswiwi+wiwi+w.wiwi+wiw,w?
Fwowwiwt+wowiwi 4 wiw wl - wiwd+wawi+ witwsw s+ wiws+wiwswiw,
F wawiwe+wiwiwswe+wiwiwswe+ wiwiw e+ wiw s wiw e+ wiwswi4 wow wiw?
Fwiwswi+ wiwwswi+wiwwit+wiwi+wiw,wi+wiwidwiwswi+wwwé
+ww?

Quws=wi'wi+wiwi+wiwl® +wiwi+wiwi+wiviwi+wiwi+wiwiwi+wiwd
+wiwiwi+wiwiwi+wiwiwi+wiwiwi+wiwd

Q.uw,=wiww+wiwiw,+wiwiw,+witw,wi+wiwi+wiw,wi+wwi+ witwiw,
Fwiws+witwws+w,wiwws+wiwiws +wwiws 4+ wiwswawi+ wow,wiwd
Fwiwi+wiw,wi+wiwtwd+wiwi+wwiw,witwiwswiwi+wswiwi
+wiwiwi-Fwiwwi4+ wiw,wi+widwiPwaws+wwiw 4 wiwswiw,
Fwawswiwe+ WP wswe+wiwiwswe+ wiwsws+wiwiw ;w4 wowiwiwswe

Fwiwswe+wiwwiws+ wawiwiws+w,wiwiwe+ wiwswiw+ wiwiw+wiwiw,



666

(1]
[2]
[3]
[4]
(5]

Kouichi Inoue
+wi'wswi+wiwsw,wi -+ wiwswiwi+wswiwi+w,wiw,wawi+ wwiw?
+wwiwit wiwswi+ wiwwi+ wiw,wwitwawiwi+wivswi+ wowwswt
+wow Wi+ wsws

Quws=wi'wsws+ wiwiws + wiwiws+ wiwsw,ws+ wiwws+ wiwwiws+ wawiws+ wiw?
+wowiwi+wiwiwwi+wiwiwi+ wiwiwi+ wwiwt+wiw,wi+w,wwiwd
+wiwi+wiw,wi+wiwi+w.wiwi+ wiw,w,wi+ wswiwi+ wiwd+wiws
Ftwiwiws+wi'we+ wiwiwiws+ wiwiwe+ wiwiw,we+ wiwiwsws+wiwiw,
Fwiwiwiws+wiwswswi+ wiwswswi4+ wawiwswi 4+ wowiwiwi+wiw?
FWiwswswi+ wyw,wswi+ woawiwi-+wiwd

Quuws=wi'w,we+wiwiw+ wiwiw s+ wiw,w,we+ wiwwe+ wiw,wiws+wwiw,
Fwiwsws+wawiwswe+ wiwiwwswe+ wiwiwswe+ wiwiwsws+ wawiwwe
Fwiwswiws+w,wswiwiws+wiwive+ wiw wiwe+ wiwdws+w,wiwiw,
Fwiwswiwiws+wswiviw+wiwiwe+ wiwiw+ wiwiwi+wiviwi+ wi'ww?
Fwiwiwswi+ wiwiwswi+wiwiwi+wiwi+ wiw,wi+wiwwi+w,wiwd

+wwiws w4 wiwswi+ wiw,wi4 waw,wi+twawwd
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