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t. By using representation theory and explicit sets of orthogonal idepotents which
the 1 in the group ring Fp[GL.(Z/p)], we give certain splitting of the clasifying
the elementary abelian p-group (Z/p)".

1. INTRODUCTION.

he recent years, one of the most significant problems in homotopy theory has
> problem of finding a stable splitting of the classifying space of a finite abelian
This can be reduced to the special case of an elementasy abelian p-group ([5]).
/p): be the classifying space of the elementary abelian p-group (Z/p)", together
disjoint base point. Harris and Kuhn have given a splitting of B(Z/p)} into
posable stable wedge summands, this is equivalent to a splitting of the 1 into
e orthogonal idempotents in F,[Mn(Z/p)] ([5]). This splitting is finest but in
most of the idempotents have not yet been known explicitly. -

- object of this paper is to describe some stable splitting of B(Z/p)? into stable
ummands, completed at p. In a previous method to construct stable summands
»)% , the representation theory of the automorphism group of (Z/p)" is used [6]. A
¢ of the identity in Fy[GL,(Z/p)] into orthogonal idempotents is shown to induce
splitting of B(Z/p)} . Let F}. denote the cyclic multiplicative group of units in
|s Fpn, it can be considered as a subgroup of G'L,(Z/p) . We construct explicitly
ritive ort hogonal idempotents which sum to the 1 in F,[F};.] for each divisor m of
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; 2. MAIN RESULT.

Fon,y choose an element w so that w generates the cyclic group of units in Fypa and
sy "1 (w)) forms a basis for Fy. over I, ([2]), where ¢(a) = a? is the Frobenius.

y=ap+ a1z + ...+ 212"+ 2" be the minimal polynomial for w. Let
0 0 .. 0 =ap
1 0 0 =y
B [ T e B —iy
0 0 ree ]. —0pn -

|
n x n matrix over F, representing multiplication by w in the basis {1,w,...,w”"1}.
is a generator of Fy., we see that ¢ has order p" — 1 in GLn(Z/p) . Therefore we
sider

Fon =< 8 >C GLa(Z/p)
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for each divisor m of n, we have p™ — 1 to be a divisor of p" — 1 and g
Fim =< 871 >C F}n

Since F. is abelian and p does not divide the order of F., there ar p" -
tinct one dimensional representations of F!. defined over F,.. Label then by
j € Z/(p" — 1), with R;(8) = /. Explicit idempotents in Fp«[F;.] associatedto tﬁ
== Yokeb "S2w-kigk ([1), 33.8). '

‘We let Z/m =< ¢m > acton Z/(p™—1) by é,.(i) = ip. Let J;(m) be the orbt co
i, and let I(m) be a set consisting of one element from each orbit. The cardinl oi
zi(m), where z;(m) is the smallest positive exponents k with ip* = i( mod p"— 1)
m = n, J;(m), I(m), and z;(m) are exactly J;, I, and z in [4].

Definition 2.1. For i € I(m), let

z,(m)-1

gi(m) = Z Z ' €

u=0 j=ip¥( mod pm™—1)

Theorem 2.2. (i) gi(m) € Fp[F;n],, and (%) the gi(m) are pmmmue orthogmal 1
tents which sum to the 1 in Fy[Fym], i.€, {Fp[Fynlgi(m) | 1 € I(m)} is @ full set «f irre
representations of Fyn over F,,, Proof: (i) We have

2 (m)=1p" =241

Z Z ): —k(ip* H(p™ —1))gk

u=0 =0 (=0

where ¢ = r% and ¢ = 1( mod p), and

39 +
iw_gc-pm(p"'-m = {-" - ok 6o
o gu="?  3f gk
Hence gi(m ZF_O Ti;mfY , where z;;,, = Zi_[m =1 y-aiir* . We have Zijn € F
#(zijm) = r,Jm] a.nd 0% € Fom, therefore gi(m) € Fp[Fya].
(ii). Let Ei(m) = {e; | ¢; occurs in gi(m)}. Then u.e,(m}ﬁ‘i(m) ={e; |0<j <p” -
Ei(m)N E;(m) =0 for any i,i € I(m),i # i'. Hence the g;(m) are orthogonal dem|
which sum to the 1. From ([4], 3.5), the idempotents g;(m) are primitive in 7p[F,
Remarks 2.3: (i) gi(n) and g;(1) are exactly f; in [4] and g; in [3].

(ii) Since F,(F;n] is semi simple and commutative, it must be equal to : dire
of fields. Fy[Fpm] = @Fp[Fym]gi(m) realizes this decomposition.

Denote the stable summand of B(Z/p)} corresponding to the irreducible ,[G1
- module S, by X{,, (5], [6], § 6). Let

Zn m ) = gl(m)B(Z,p)+

Colrollary 2.4.

B(Z/p):‘- = Vin{m)Zn,m(i)m
Zam(@) 2=V Y. zah)X(

wgl
vimodp™ —1)€EJ,(m)
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a, is the number of times the representatiion F,[F;.]f; occurs in a composition
for Res G"";\(’.f"”}{.‘;“f”) and the indexing set is given in ([4], 1.5).
roof: This follows from 2.1, 2.2 and ([4], 3.4, 4.6).
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PHAN RA ON DINH CUA KHONG GIAN PHAN LOAI
CUA P - NHOM ABEN SO CAP

Nguyén Gia Dinh
Dai hoc Hué

Vot trong nhirng van dé c6 ¥ nghia nhat trong Iy thuyét déng luan la bai todn tim
phan ra &n dinh cia khong gian phin loai cia mot nhém hiru han, Diéu nay cé thé
vé trrong hop dic biet cda mot p - nhém Aben so cap.

Irong bai bdo nay, bing cach sik dung Iy thuyét biéu dién cia nhém hiru han va xay
[ mot hé twong minh cac ;1h'~.€m tir tay d?a.ng trirc g:,im b tc"fng bﬁng 1 trong nhom
L.(Z/p)], chiing toi dwa ra mét phan ra dn dinh cila khong gian phan loai cda p -
h aben sor cdp (Z/p)™.
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