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P-3
C-representations of Mixed Abelian Groups IV
Takeshi Yasuda *
First, let p1 = 2,p2 = 3,--- be a listing of the prime numbers in increasing order, and (ap,m,)

a cyclic group of order p?(m) (m = 0,1,2,---), where e;(m) = 2 [%} + 1(an integer n > 3)
with Gauss’ symbol [ ]. And let A be the direct sum of groups A, = @®_y(ap,m), one for
each i (1 € N), ie., A = B;enAp,. Also define C as the direct sum of groups C; = 7;(Q)
of type t(C;) = (o0, ,00,---), one for each j (j =1, ,n), ie, C = @} ,Cj, where the
coordinate injection 7; : %” — (0,-++,0,22.0,---,0) € QD ---® Q. Then any element u of

) ng

C' can be uniquely written in the form u = Zj:l Ti(5L) = Z; L Ti(s5 + Zz - Hi-) , where
J

ny =102, p (i > 0), my, 55,750 € Zy 0 < 735 < P37 ps § rji if 755 # 0.

The aim of our study is to give extensions B(®) (o € Ng = NU{0}) of A by C such that B |
B@") (o/,a" € Ng) are not isomorphic, but B;?) B )/A* Bé? ) = &~ )/A* are isomor-
phic and nonsplitting for any p;, where A} = @i ienAp,. And we obtain C-representations of
B (a € Np) to find out their structures.

Now, we shall construct a mixed group B(® with the properties mentioned above for any
a € Np. Choose X(a)( ) (a,m € Ng,i € N,j = 1,---,n) as follows : (I)Xg(:)(O) =1
(Ifor 0 < m, x\V(m) = 1if m # j (mod n) ; Xg(;)(m) = 0if m = j (mod n) (II) (i) for
0<m< an, ng)( y=1lifm=1,---,n—-3, tn,---,t+1)n— 3(0<t<a)andm=j
(mod n) ; Xg?)( ) = 0 if otherwise (ii) for 0 < an < m, X(O‘)( ) = X§?)( ). The element

ji

Si)t =(0,---,0, in )(tn)amtm T ,XE?)((t +1n 1)api(t+1)n—17 Xgl)((t + D)n)piap, ¢4 1)n;
(20 = Dpiay s (04 2mpEa s G (430 = Db,

xg?)(( + 3)n)P ap, (t43)m -+ ) € Bp, = [Inn_o(ap,m) is of infinite order and satisfies p; 1 a]p o-

Also, for [ # 4, I € N, there are elements ac;pl)” (t € Np) in By, such that plz gg?zt aggl)o =0,
where xgpl)lo agzl)o. Thus [];cn Bp, contains unique elements b(a) (z Szzzt’ e ,:cgz) Lits aﬁ?w
2o yies+) (1 € Nit € No,j = 1, ,n) so as to satisfy pib 2+1—b<“> = m)ag,

where bgzg = bg-?). And, in [],cn By, let B(®) = <A,b§‘;§ for 1€ N,t € Ng,j=1,---,n) be a
mixed group obtained by adjoining the elements bﬁ? (teN,t€Ng,j=1,---,n) to A.

Next, define a p;-mixed group Ep, in terms of generators and defining relations as follows : it

is generated by elements az[,l}m, i)ﬂt_ (i € N,m,t € Ng,j =1,--- ,n ) such that pe”“““)aﬁﬂm =
ol pZ [l] - bg'lz]ﬁ = =0y Zifi%ﬂ 1x§?)(m)al[n]m with Kronecker’s delta symbol d;;, where
ZNJE,ZI]) [l] Then Epl = ByX_ 0<a1[7l}m> is the torsion part of f?pl. And the correspondence

ZJ 1TJ(S]+ZZ = =" Z] L {s](bj1 +Apl) + Z@ 1 rﬂ(b e +gpl)} induces an isomor-

@ «@ [e% sn—1 0 55—
phism K, from C onto Bpl/Apl. Here, denote b;p; = b;plt)+5< () D o1 D m—sn—2 Xgl)( m)py ™ L apm,
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b = b(a + Yo > ! )(m)plsflaplm for I # i, i € N, where d.(t,a) = 1if t <

Jp m=sn—2 Jp
o 5<(t,a) =0ift 2 o, and for m = sn —2,sn — 1(s = 1,--- ,a),réi{(m) € Z such that

pirio(m) = X3 (m) (mod p;).

And with any elements dz[yll]m, E‘[jl;f (Z S N7 m,t € NOaj = ]_’ .. ) of Bpl’ we associate elements
Qpym + A;l,b(a)/ + Aj, of Bz(,la)(i € N,m,t € Ng,j=1,---,n ), respectively. This association

gives rise to an isomorphism pz(,?‘) from épl onto B,(;’f) for any py.
Thereafter, we consider C-representations of B(® (a € Ng). For u = D i1 T (3]4_22 - i) e

C, choose a representative g(®) (u) =21 (s 4b(-a) + Zl 1 rﬂb(a ) € C of the coset n(o‘)( ) =
POy 1{s]( i +A)+Zl 17“j,( +A)} Further put g( )(u) = g(“)( u)+Aj , then the following
e «a n l
holds (pf;”) gy (u) = zjagﬂ+z,wﬂ;ﬁ>
sn 0 s— 1
- 5<(0’ a) Zj:l sz Zs:l an 5171 2 Xgl)( )pl 1a’[pl]m
Ij S 1 S—Qji— 1-[1
+ Ei:l{éilrﬂé<(a]“ )Es aj;+1 Z’I’:: sn— ZXJI)( )pl Hm
sn—1 s—
+ (1= 0)rji 2ot Dom—sn—a T p)ajz( m)p; 1apzm}J
The g(”‘) (p](f)) gz(,?) becomes a representative function from C' to Bp relative to Kp,, which
yields the factor set f( *) on C to Apl as follows : f(a)( u”) = Zj L Zl X pl ( '(L‘I)ﬂ'] (ﬁi’f/))
P P;

for u’ = 30 (s} + Sily ) € C and w” = 50, (5] + £iLy i) € C.
:/),Tj( Tae )) = 0. CaseII:
p7

We distinguish two cases. Case I:fori#1,ieN f,ﬁ?) (Tj( 7;’;
p;

17 7

1
=1 +1)n—1 =1 +1)n—1 1l
Zall Zgri s’)nn Xé?) (m)A]lpl aplm E?ﬂaﬂ/ 21(72 len le )( ) lpls ot a’i’l]wh where A]l -

l// (X]
le/p +rj

fori =1(1) ajit # aul, ie., ajif < o/t without loss of generality. ;S;l) (Tj (7;—”), Tj (Cj—’”)) =
p

T with Gauss’ symbol. (2) aj = aj/ = /. ,§?) (Tj(;&S/),Tj(T{J,N)) =
1
ji—1 s+1)n—1 _(«a s~ aj;—1 s+1)n—1 _ (a s— (a1 =P l

= ST Y (m) Ajipt gt —0 (0, B30) S0y SO (et G,

where Aj; = {Tﬂ[’}‘;ﬂ”} 7n;/l/ — prﬁj;z if pf”H?”jl =rul+rjll— Ajlpla”
L 1

NeXt: pUt C = (07 |:(Bp“f/%pl)]lEN), A(*) = @lENAPH and g(a)—i-(u) = (gl(;Ll)( ))ZEN €
[Ten Epl. And, in [, B,,, let B+ be a mixed group obtained by adjoining [Q(QH(“)LGC
to A®) | which is isomorphic to B(® for any a € Ng. Therefore, we simply represent B(®)+
by B(C, [35(w)]

functions.

uealeN) and call it a C-representation of B(®) with respect to representative
On the other hand, we construct a mixed group B(®~ as the set of all pairs (u7a(*)) €

C x A™ with the operation (u',a(*)') + (u/’7a(*)’/) = (v + ", a4 a4 f(o‘)*(u',u”)),

where f(®~ is a factor set on C' to A®) as follows : (O~ (u/,u") = Y e Hp, fo, (W ") with

a coordinate injection pp, from Zpl into A, Here B(®)~ is isomorphic to B(®), and

B~ = B(C, |fpu',u")]
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) is a C-representation of B(®) with respect to factor sets.
u’u”eC,leN
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