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C-representations of Mixed Abelian Groups

Takeshi Yasuda *

We intend to give a mixed group B; which is an extension of a direct sum ®,ep(a,) by
a completely decomposable group C' of finite rank, where (a,) is a cyclic group of order p'.
Further we obtain C-representations of By to investigate the structures of B; and derive the

local-global properties on p-basic subgroups of Bj.

First, let p1 = 2,p2 = 3,... be a listing of the prime numbers in increasing order and
(Li1,42, ..., lji, . ..) a sequence of nonnegative integers for j = 1,...,n. Define C by the di-
rect sum of rational groups C; = <é,..., ﬁ)zeN of type t(C;) = (l1,42,...,L,...), one

for each j, ie., C = ®;j=1,.. »C;. Then any element %’ of C; can be written in the form

W= 8+ Yicizy ,% where n; = [[i;<; P70 < i < 1ji),my, 55,75 € 2,0 < rj; <
p;'. Also let B (P) = <d(l ,d§l1,1 d;g ”,Clz(;ll)>ieN7j:1,_“7n be a p;-mixed group defined as fol-
lows : it is generated by elements dyg,d(l) . (1 <k < 1,1 € N), a,(,L) such that pidég_k =

dD 2 < k< U)ol = %JWW)ZOm.TMnBW — ) @ AP with ) —

(d;lo), dglg ,...,d;g 71>Z€Nj 1...mand A®P) = (aé?). The correspondence

i1, Vilsi+ Z1gzg1j ﬁ) = ietm {Sj(dg'lo) + APy Z1§i§1,- Tji(dy;gi + A(p’))}
induces an isomorphism £,y from C onto B /AP swhere the coordinate injection v %’ —
,...,0, TZJ ,0,...,0) € C. And (B®) k() is a (C, k(,))-pi-mixed group.

Next, we shall construct a mixed group B; such that the p;-localization ?pz of B is isomor-
phic to B®) for any p;. Define 4; = @ien(ap,) with o(ap,) = pfl, then A; is the torsion part of
[Ten(ap,). Consider bjo = (€j1ap,)ien € [[1en(ap ), where €j; = 0 if I = j mod n or € = 1 if

1 # j mod n. For i # [, the equation pf'z = €j;ay, is uniquely solvable in (€j;a,,), thus [];cn(ap,)

contains unique elements b« (i € N,j =1,...,n) such that p;b; » = b, -1, Pibjp, = bjo—€jiap, .
Put By = (A41,bj0,0)p;5- - -, bjpllji>iEN,j=1,..-,7L in J],cn(ap,) and b=0b+ A, for any b € By, then
Aj is the torsion part of By and By /A1 = (bjo,bjp;, - - - by, 1 )ieN,j=1,...,n 1S a torsion-free group.

For every v;(1), 1/]( ) € C,the correspondence v;(1) — bjo, Vj(pi,_c) — b .+ induces an isomor-

= @iien(ap,), it follows that Blpl = Bl/Alm = (ap, +
Alpsbjo+Aly,, bjp,+ ATy, - by 15+ AT JieN,j=1,....n- Since the torsion part Ay, = Al/Alpl =

(ap, + Ajp,) of By, is a bounded group, Blpl sphts, ie., By = Clpl ® Alpl, where Clpl =

phism x; from C onto B;/A;. From Af, =

,,,,,

pyet * ()~ O .
Dj=1,..n § 2ien (0o — €j1ap, + AT, bjp, — Tipi€ilap + Al bjpizji — ijiljiejla/pl + A7) ¢ with

relations pfr ()k = 1 mod p Yif 4 #£ 1 or r(p) » = 0 for certain rj(p)

. € Z. However B; does not
split. Then (Blpm"ﬂlpz k1) is a (C,Rip k1)-pi-mixed group, where K, is the canonical isomor-

phism from B;/A; onto By /A% /Al/A*

1p 1p;-
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And with any elements bjo — €j;ap, + Afpsb vk~ (l)kejlam + Alpl( 1,...,n, 1 € N, k =
L. li), ap +A7, of B1,,, we associate elements dgo), d(l) (j=1,...,n,1eN, k=1,... ,lji)7a,(,ll)
of B respectively. This association gives rise to a C—1som0rphism p1p, from (Bip,, Rip, K1) onto
(BP0, K(py)) for any p;. Hence By, /Ay, is the direct sum of rank-one groups, one of type t(C;)
forj=1,...,n

Thereafter, we consider C-representations of By. Foru=73,_,  v(s;+ Z1<Z<I ) e C,

choose a representative gi(u) =>,_; {sjbjo + Zl<z’<1j 75ibjpei } of the coset 11 (u ) Further
put gip, (u) = g1(u)+A7,,, then g, is a C-function from C to By, relative to Kip,#1. And the fol-

. _ W !
lowing holds p1y, Gip, (u) = Zj:L...,n {SJ jo t Z1<1<1 razd(- )a + s]e]lapl + Zl<1<[ rﬂrj( . 5ylaz(7z)}~
The gg;) = p1p,91p, becomes a C-function from C' to B®) relative to K(p,), Which yields the

factor set f(m) on C to A®) as follows : f(p’)( u') == [%} Eﬁa,(,ll) with Gauss’
eon | py

symbol for u' = ijl ..... nYj (5 + Z1<1<1 ”) and v = Z] 1,..., VJ(S + Zl<2<] ) of C.
Next, put C = (C7 [(B(p )’H(Pl))]leN) B ILe NB(pl) A = ®enA®) | and let Ly, be a
coordinate injection from A®) into A acting via ap, — (0,---,0,ap,,0,---).
In B, put g; (u) = (g((f;)(u)>l N E [T,cn B®V, then we construct a mixed group B; generated
€
by adjoining [gf(u)]uec to A, and write B] = <A, [gf(u)]uec> Here Bj is isomorphic to By,
and Bf = B(C, [g(pl)(u)} ) is a C-representation of B; with respect to C-functions.

ey wEC,IEN
On the other hand, we construct a group B as the set of all pairs (u,a); € C' x A with the

opration (u/,a’); + (u”,a"); = (v +u",a’ + a" + fi1y(v/,u")), , where fq) is a factor set on C

r{. +r,’-' —
to A as follows : f(l)(“laul) ZleN szf(pl (u',u") = ZzeN Hop, (‘ Zj:l,...,n [ J;;lzﬂ] glaz(vlz)> .
Here By is isomorphic to By, and B} = B(C, {f(p’)(u’,u”)}

) is a C-representation

1 u' u'€C,lEN

of B; with respect to factor sets.
Finally, we wish to apply this method to the study of p-basic subgroups.
Now, B = (@j:l,_4,7n<d§,21 >) @ (815,0%)) is a p-basic subgroup of B, where p = p;,,1; =

lji, and Kronecker’s delta d;;,. With /i(;)(d(l + APy = V](p ) € C and C-function ggf;),

the following holds hy,, (uj(ﬁ)) - d§2] — g ( vi( )) - d;ij] - (d§2] + 'r'(p)l il =
D~ ()

—rjpl €jiap; , which shows that there does not exist a global p-basic subgroup B, of By such that

* * ) —~ * *
(Blp)pz - (Blp+A1pl)/A1pl = ppl (Bigpl)) (@] 1, <b]pLJ T;;lj €j10p, + Alpl>) 69<a'p<i>‘/41pl>'

However, choose BY") = (@jl ,,,,, n(d, +1, qmé?>> ® (Su,apy)) as a p-basic subgroup of

B®) Since hyp, (Vj(p,%)) =Y, + (,ll Gal)y — géf’) ( %)) =00 for any I € N, there

jpli (
exists a global p-basic subgroup Bi, = (69]-:1 ,,,,, n(bjpz)) @ (ap) of By such that (Bip)p, =

nbyyis + Aip)) @ (ap + A7)

Jjp'I

o (BY) = (@51
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