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ON THE CONSTRUCTIBILITY OF PRIME CHARACTERISTIC
PERIODIC ASSOCIATIVE AND JORDAN RINGS

BY

J. A. LOUSTAU

ABSTRACT. The object of this paper is to show that any periodic associa-
tive ring of prime characteristic can be embedded in a periodic associative ring of
prime characteristic which is constructible from a relatively complemented, distrib-
utive lattic and a family of periodic fields. Further, it will be proved that any
periodic Jordan ring of prime characteristic is also embeddable in a periodic Jordan
ring which is constructible from a lattice of the above type and a family of peri-
odic Jordan rings of a symmetric bilinear form.

1. Introduction. As in [1] a power-associative ring R is called periodic if
for every element x of R there exists an integer n(x) > 1, depending on x,
with x = x"™), Further, as in [1] it is known that any power-associative peri-
odic ring is a discrete direct sum of prime characteristic periodic rings. Moreover,
Osborn gave in [1] a procedure for constructing a prime characteristic, associative,
periodic ring from a relatively complemented, distributive lattice and a family of
periodic fields, and he asked if every such ring was constructible.

This paper will be concerned with the constructibility of prime characteris-
tic periodic associative and Jordan rings. We will first show that in the associative
case, any periodic, prime characteristic ring is embeddable in a constructible peri-
odic ring. For Jordan periodic rings, we know from [2] that the characteristic 2
case is associative, and hence we only need consider Jordan rings of characteristic
p different from 2. If J is such a Jordan periodic ring, then we shall refine
the structure theorem given for J in [1] using techniques from sheaf theory.
Then with this refinement we will be able to embed J in a constructible prime
characteristic Jordan periodic ring, J. Now J will be constructible from a rela-
tively complemented distributive lattice and a family of periodic Jordan rings of a
symmetric bilinear form; further the constructive procedure to be given has the
property that it reduces to the one given in [1] if the family of Jordan rings is a
family of periodic fields. Finally, we shall show by example that not every prime
characteristic Jordan periodic ring is constructible in this manner. Our first task
is to present the constructive procedure.
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Let E be a distributive lattice which is relatively complemented in the
sense that if e,, ez, e, € E with e, < ez < e,, then there exists e; € EF
with eg Aeg =e, and egV e =e,. Nowlet {J,: e, €EE e, #0} bea
family of Jordan periodic rings' of a symmetric bilinear form and of characteristic
p # 2. Then each J, is a periodic field, the direct sum of two periodic fields,
or there exist a periodic field ®, and u € &, with

J

a

= {(‘; bcu): a,bceEd, and ~u isa nonsquare}

with respect to the Jordan product on the 2 x 2 matrix ring over &, [1].
Hence if 2 is the algebraic closure of Zp, the integers modulo p, thenin a
natural way each J, can be imbedded in Q‘{, the 2 x 2 matrix ring over
with the Jordan product. In particular, the image of the identity of J, in £,
is the identity. Now we shall require that the family {J,: e, € E, e, # 0} has
the property that J, C J; whenever e, = e; # 0 where each J,, is considered
to be contained in Q7. Asin [1],if 0+ ez and 0 # e, arein E with
eg Ne, =0 and e5 Ve, =e, then J, =Jg N J, . With thislattice £ and set
{/y: e, EE, e, # 0} we can construct a prime characteristic Jordan periodic
ring.

Let L be the free abelian group generated by the pairs (c,, e,) where e,
is a nonzero element of E and ¢, € J,, and define

1 _ Jeqcp ea N oeg) if e, N eg #0,
( ) (ca’ ea)(cﬁa eﬁ) {0 lf ez /\ e§ = 0,

where the product c,cg isin J, N Jg C Q3. It is immediate that with (1), L
forms a Jordan ring. Next let I be the ideal of L generated by all elements of
L of the form

P) (cq + s €y) = (Cos €) = (Cs €)
for c,, ¢, €J, and e, € E, or of the form
(3) (0,7, ea V eB) - (C > ea) - (C,y, eﬁ)3

for ¢, €J, NJg e,, eg €E, and e, A eg = 0. We claim that L/I is a peri-
odic Jordan ring of characteristic p.
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Let ¢, * e, denote the image of (c,, e,) in L/I, then equations (1), (2),
and (3) imply

C)) (Cq * €)(cg * eg) = cuCq * (e Aep),
&) (cy tcy) xe, = (cy *6e) + (c; *e.),
© cy *(ea Veg) =cy xey tey v

where in (6), e, A eg = 0. Now by (5), p(c, * e,) = pcy * €, =0, so that
L/I has characteristic p. Moreover, as in [1] equations (4) and (6) imply that
for each ¢ € L/I, there exist mutually orthogonal, nonzero elements e, €,
e, € E and elements ¢, €J,, g € Jﬁ,' *e,c, € Jos with

@) c=c,*xe, tcgregteectc, xe,

Then if m is taken so that ¢J'=c,,***, c,'," = ¢y, it follows from (4), that
¢™ =c¢ and L/I is periodic, and hence E and {J,: e, € E, ¢, # 0} gives
rise to a prime characteristic, periodic, Jordan ring as claimed. Furthermore, sup-
pose that if J, is not simple, then there exists ez < e, with J; simple. With this
assumption {1 * e,: e, € E} is the set of central idempotents of L/l and
thus E is isomorphic to the lattice of central idempotents of L/L Finally, if
each J, isa periodic field, then L/I is an associative periodic ring.

2. The associative case. Let R be an associative periodic ring of character-
istic .p, a prime integer. Hence, R is isomorphic to a subdirect sum of periodic
fields F;, where i is an element of some index set A. If we let €2, as above,
denote the algebraic closure of Z,, then each F; can be considered to be a sub-
field of Q. Now let S be the complete direct sum of the fields £, i € A,
where each £, is a copy of . Further, for each x in §,let x; denote the
image of x under the projection of S onto .

Define R = {x € S: only a finite number of the x; are distinct}. It is
immediate that R is a periodic ring of characteristic p. If E is the lattice of
idempotents of R, then E is isomorphic to the power set P(A) of A under
the mapping ¢: £ — P(A) givenby ¢(e) = A C A if A = {i € A: ¢; #0}.
Also for every e € E, the maximal subfields of {x € R: e = x"™)~1} are just
Q. Thus, in the terminology of [1], R is complete, and hence, is constructible.

We claim now that R C R. It is-clear that R C S. However, if x €R
and n>1 with x" = x, then x' = x; forevery i €EA. Let K C Q be
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the splitting field of X” — X over Z,;then K is finite and for each i, x; € K.
But then x € R, soindeed R C R. We have proved the following theorem.

THEOREM 1. Let R be an associative periodic ring of prime characteristic
D, then R is imbeddable in a constructible prime characteristic periodic ring.

3. A structure theorem. Before proving the second main result of this paper,
it is necessary to strengthen the structure theorem given in [1] for Jordan periodic
rings. In particular, in [1] and [2] it is proved that any Jordan periodic ring is
isomorphic to a subdirect sum of Jordan rings {J;: i € A} where each J; is
either a periodic field or else there exists a periodic field ®; and u € ®; such
that

J ={<Z bcu): a, b, c € &; and — u is a nonsquare in <I>,}
with respect to the Jordan product. Thus, if J is a Jordan periodic ring of
characteristic p different from 2, then J has the above structure with the
additional property that each J; is contained in QF, where Q is the algebraic
closure of Z,. Now if for each i, ¢;: J — J; denotes the ith projection of J,
then it is our aim to find a representation of J such that {¢,(x): i € A} is
finite for every x € J. Let M, denote the kernel of ¢;. Then we shall suppose
that the above representation for J is given so that {M;: i € A} is identical
with the set of maximal ideals of J.

Let J* denote the ring obtained by adjoining Z, to J in the usual man-
ner. Since J has characteristic p then for each x € J, the subring generated
by x is isomorphic to a direct sum of a finite number of finite extensions of
Z,. Thus, there is a nonnegative integer k(x) with xP*® = x and hence J*
is also a periodic Jordan ring. Without loss of generality we can suppose that J
has identity. Further, let T denote the ring obtained by adjoining to J all ele-
ments of the complete direct sum of {J;: i € A} in which every projection is
either zero or one; that is, J is formed by adjoining all central idempotents of
the complete direct sum to J. Now we claim that J isa periodic Jordan ring
and that J is also isomorphic to a subdirect sum of the rings J;, i € A. Indeed,
if x isin 7: then there exist elements a@,,**, @, in J and central idempo-
tents e;,* <+, e, of the complete direct sum such that x = e;a, +++++¢,a,.
Now for each i € A, ¢,(a;)) = ¢¢;a;) or ¢,(e; a;) =0,and hence if a "(“l) =a,
then (e ai)"(af) = ¢;a;. Therefore, for each i € A, ¢, )" = ¢;(x) where n, =
n(ai Fooe +ai ) and {ai AN } isa subset of {a,,***, a,}. Hence the set
fnii€A}is fmlte and J~ is periodic. The second assertion follows immediately
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from the fact that J C J and that J is contained in the complete direct sum of the
rings {J;: i € A}

Our next task is to represent T as the ring of continuous sections of a
sheaf of Jordan rings. Analogous to [3], by a sheaf of nonassociative rings we
shall mean a topological space X and a disjoint union R of nonassociative rings
with identity {R,: x € X} with a function 7: R — X given by =(r,) = x
if r, € R,. Moreover, R has a topology such that

(i) = is a local homeomorphism.

(ii) The function r — —r is continuous and the functions (r, s) —
r+s, (r, s) = rs defined on {(r, 5): r, s € R, for some x € X} are con-
tinuous.

(iii) The function x — 1., the identity of R,, is continuous.

Further, let I'(X, R) denote the set of all continuous functions from X
to R such that if ¢ € I'(X, R), then for each x € X, m(o(x)) = x. Now for
0, T € (X, R) define (0 + 7)(x) = o(x) + 7(x) and o7(x) = o(x)7(x); then
as in [3] I'(X, R) is a nonassociative ring with identity called the ring of con-
tinuous sections of the sheaf R. Moreover, it is clear that I'(X, R) is a Jordan
ring if each R, is a Jordan ring.

We next consider a particular construction of a sheaf of nonassociative rings
similar to the one employed in [3]. Let R be a nonassociative ring with identity
and let B(R) be the set of central idempotents of R. Then B(R) is a Boolean
algebra. If X(R) denotes the set of all maximal ideals of B(R), then we can
consider X(R) a topological space where the closure 4 of A4 is {M € X(R):
M DN A}. In [4] Stone has proved that X(R) is totally disconnected, compact,
Hausdorff space or equivalently, a Boolean space. The sets

Me) = {M € XRR): e € BR), e ¢ M}

are exactly the open and closed sets of X(R) and form a basis for the topology.
Moreover,

Ney) N Nez) = Meye;), N =€) = XR) — Ne),

for e, e,, e, € B(R). Finally if {0;: i € ®} is an open covering of X(R), then
there exist orthogonal elements e;,+++, e, in B(R) such that N(e,),** -, N(e,)
is a disjoint open covering of X(R) and for each j =1,2,+++, n there exists
i; € &, with N¢) C 0,1.

For each M € X(R), let Ry, = RIRM and R(R) be the disjoint union
of the rings Ry;, M € X(R). Further, for each a in R, define o,: X(R) —
R(R) by g,(M) to be the image of a in R,,. Now we topologize R(R) with
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the weakest topology such that the sets o,(N(e)) are open for all e € B(R) and
a € R. Next we define m: R(R) — X(R) by n~'(M) = R,,. Then exactly as
in [3], R(R) is a sheaf of nonassociative rings. Moreover, {0,: 2 € R}

C I'(X(R), R(R)). Consider the map &: R — I'(X(R), R(R)) given by &(@) =0,
for each a €R. 1t is clear that ¢ is a homomorphism of R and the kernel of £
is just N RM overall M € XR).

LEMMA 2. With the above notation, the kernel of & is zero.

PROOF. Let A be an abelian group, then we call 4 an R-module if there
exists a function mapping Rx 4 to A; (r, @) — ra for every r € R and
a € A such that for r,r, €ER, a;a, €A

rya, +ay) =rya; +ra,,
(ry try))ay =ryay +ray,

la, = a,.

Moreover, if 7, or r, liesin the center of R, then (r;r,)a; = r,(rya,). Now
with this definition for an R-module, Lemmas 1.1 to 1.7 of [3] hold for R and
the proofs are exactly the same. Therefore, by Lemma 1.7 of [4],

N RM=(0)
MeX(R)

and ¢ is a monomorphism.

As in [3], since X(R) is a Boolean space, then £ is in fact an isomor-
phism of R onto I'(X(R), R(R)). As is further proved in [3], D(X(R), R(R))
is a subdirect sum of the rings {R,,: M € X(R)}. Finally before returning to the
case at hand, we shall need one more fact about I'(X(R), R(R)). Let e,, be an
idempotent in R,,;. Then there exists ¢ € R with ¢,(M) = e;;. Now the set
0= {N € X(R): oaz_a(N) =0} is a neighborhood of M in X(R). Hence
there exists f € B(R) with M € N(f) C O. Define o: X(R) — R(R) by
o(N) = 0,(NV) forall N€ N(f) and o(N) =0y for N & N(f). Since N(f)
is open and closed, then o € I'(X(R), R(R)) and hence there is an element e
of R with o, = 0. Moreover, 2 = e and the image of e in R,, is e,.
Thus, we have proved the following lemma.

LEMMA 3. With the above notation, if ey, is an idempotent in R, then
there exists an idempotent e of R such that the image of e in Ry, is ey.
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We now return to the Jordan periodic rings J and 7 and consider the
sheaf of Jordan rings R(J) and ring of continuous sections T(X(J), R(7))
which is isomorphic to T We begin by looking at those rings .7;‘,, which are not associative.
LEmMA 4. If 7M is not associative, then 7M is a simple periodic Jordan
ring of capacity 2. Moreover J N IM is a maximal ideal of Jyor J N TM=J.

PrOOF. Since .7M is not associative, then by [5, Corollary 1], :7M has
an idempotent f,, which is not central. Take a,; to be a nonzero element of
the 1/2-space of .7M with respect to the Pierce decomposition of .7M given by
Sy Next we take idempotents u,, and vy, in :7M, such that uy, fiy = uy,,
Uprfyr = Oy, and a",‘,(aM)—l = Uy, + vy,. Hence uy, and vy, are orthogonal
connected idempotents in J, M-

We claim that u,, + vy, = 1), the identity of .7M. Let ¢,, denote the
mapping of 7 onto 7M. Then if we take e € B(.7) such that M € N(e) and
u idempotent in J such that a(U) = up, and ue = u, then v=e—u is
an idempotent in T orthogonal to u such that ¢,,(v) = 1, — up,. Next
ch(’)j)se b €T so that ¢py(b) = apy and let a =2U, (b). Then a € .71 12(®)
N Jy2(v) and

¢ @) = 2Uy, 1,0 —uy, (@rr) = ay-

Now ¢"@~1 =g 4+ h where g is a nonzero idempotent in 71(14) and h isa
nonzero idempotent in .7,(v), and hence g and £ are connected idempotents

in J Thus, by [1], 7l(g + h) is a direct summand of J and g + h € B(J).
Therefore, ¢,,(g + h) is a central idempotent in 7M, and furthermore, ¢,,(g)uy,
= Opy(gu) = dps(8), bps(Mup; =0, and

afq(a)ﬂ = dp(8) + Op(h) = upy + vy,

Now the Pierce decomposition of TM gives a representation of 7M as a vector
space direct sum and u,,, ¢,,(g) lie in the same summand and vy, ¢,,(h) lie

in the same summand. Hence u,, = ¢p(g) and vy, = ¢p,(h). Now if uy, +uy,
is not the identity of 7M, there exists a nonzero e’ € B(J) so that e’V (g +h)
=e and € A(g + ) =0. Butthen ¢ € M whereas g + n € M and

€'(g + h) = 0 € M. However, this contradicts the maximality of M and thus

Uy + vy, is the identity on ZM'

We can now prove that Jj, has capacity 2. If this is not the case, then
not both u,, and v, are primitive. Suppose that there exists a nonzero idem-
potent uy, ¥ uy, with upu,, = uy,. Now as above we can suppose that there
exists a nonzero vj,, idempotent, vy vy, = vy, and uj,, V), connected. But
then as above uj, + vy, = 1;,. However, this is impossible since u,, — u), is
a nonzero idempotent orthogonal to uj, + vj,. Therefore, .7M has capacity 2.
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Now the simplicity of yM follows immediately from the fact that every nonzero
element of the 1/2-space of .7M with respect to u,, is a unit in 7M.

It remains to prove that J N TM is maximalin J or JNTM =J. If
not, then the image of J in 7M is not simple. Since TM has capacity 2, then
if u is an idempotent in @,,(/), there is at most one nonzero idempotent in .7M
orthogonal to u. Now if u is the unique nonzero idempotent in ¢,,(J), then
#p () is a field and it follows that J N JM is maximal. Hence ¢p(J) must
contain another nonzero idempotent v. If the 1/2-space of ¢,,(J) with respect
to u is not zero, then, as above, ¢,,(J) must have a pair of connected, orthog-
onal idempotents which add to the identity and hence ¢,,(J) must be simple.
But again this implies that J N JM is maximal. Hence u is in the center of
¢y (J). Similarly v is in the center of ¢,,(/). Now u and v — uv are orthog-
onal idempotents in ¢,,(/) and hence u + v —uv =1;, in ¢, (J) C 7M.
Therefore ¢,,(/) must be the direct sum of two fields. However, we have that
J is isomorphic to a subdirect sum of simple rings {J;: i € A} and this was done
in such a way that the set of kernels of the projections of J onto J;, i € A,
equals the set of maximal ideals of J. Thus, there exist i and j in A with
¢p(J) isomorphic to J; & J;. ~But J; and J; are direct summands of T so
¢p,(J) is a direct summand of J,, which is impossible since 1,, € ¢,,(J). And
this contradiction implies that J N TM=1J or JNTM isa maximal ideal of J.

Now before proceeding we remark that Lemma 3 allows us to identify each
¢p(J) #£ 0 for which Jy, is not associative with a J; for some i € A, and
since J; is a direct summand of 7, then without the loss of generality ’.7,1,, =J; = V).

We have remarked earlier that any periodic Jordan ring J of prime charac-
teristic p different from 2 is isomorphic to a subdirect sum of periodic Jordan
rings {J;: i € ®} and that each J; can be considered as a subring of Q}' where
2 is the algebraic closure of Z,. In the next result we shall prove that this can
be done in such a way that for each a € J, {¢,(a): i € ¥} is finite, where ¢;
denotes the projection of J onto J,.

THEOREM 5. Let J be a prime characteristic periodic Jordan ring. Then
there exists a set of simple periodic Jordan rings {J;: i € A} with each J; C 9*2'
such that J is isomorphic to a subdirect sum of {J;: i € A} with projections
{¢;: i € A). Moreover, for each a € J, {p,(a): i € A} is finite.

PrOOF. We begin by considering the representation of J as a subdirect sum
of the rings {/;: i € A} and by considering the ring 7. We have that & J—
l"(X(.7), R()) is an isomorphism of J onto a subdirect sum of the rings {7M:
Me X(7)} with projections ¢,, for each M € X(7). Moreover, for each M €
X(.7), 7M is either a simple, not associative periodic Jordan ring or associative
periodic. Furthermore, if J,, is associative, then we know that Ty is a subdirect
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sum of subfields of 2. Now define {7,.: i € ®} to be the set of all 7M, which
are not associative, union the set of all summands of each of the 7M which are
associative. The reader should note that we have chosen a prior representation for
each of the associative TM in which each of the summands is contained in

QC 9*2', and that each not associative 7M is considered to be contained in Q'{
It is immediate that J is isomorphic to a subdirect sum of {:7,.: i € ®}. Let the
projection of 7 onto .7: be ;. Then 7: is not associative if and only if

Y; = ¢py for some M€ X(7) such that 7M is not associative. Finally let A=
{i € ®: Y,(J) # (0}, then J is isomorphic to a subdirect sum of the rings {Y,(J):
i € A}; furthermore each ¥,(J) must be a simple, periodic Jordan ring. We shall
now show that this is the desired representation for J.

Let a be an element of J. For each i € A, define A; = {j € A: ¢](a) =
¢,@)} and take e; € T such that ¢i(e;) is zeroif kK & A; and one if k € A,
Next let o; = ae;, o; € 7, and let Ug={Me X(): 05(M) = g,(M)} where
B is a finite sum of the @; or B 0. We claim that the set {Ug} is an open
covering of xJ ). Let M€ X(J ). If 7M is not associative, then M € U, or
¢y (J) = J, for some k € A, and it follows that o,(M) = oak(M) or equiva-
lently M€ U, . If Ty is associative and 0, (M) # O, then ¢,,(/) is isomor-
phic to a subdirect sum of fields {F,: k € ¥} with projections {,. Now the
cardinality of {§; * ¢,,(a): kK € ¥} is less than or equal to the cardinality of the
splitting field of X™(® — X over Z, in Q which is finite. Moreover, each
F, is a simple homomorphic image of J so that each F) can be identified,
with a suitable notation change, toa J,, k¥ € ¥ C A. Hence there exists g =
o oot such that

Now it is immediate that o (M) = 0g(M) and M € Up. Thus, {Ug} is an open
covering of X(J ), and since X(J ) is a Boolean space, then there exist elements
e, **,¢e, € B(T) such that X(7) = Uz, Nep, Meg) N Me,) =2 if

s # t, and each N(e,) is contained in some Uj.

We are now in a position to prove that {Y(a): i € A} is finite. As before
{W@): Y,J) is associative} has cardinality less than or equal to the cardinality
of the splitting field of X" — X over Z, in Q. Hence this set must be
finite, and it remains to show that {sl/ {@): gl/ (J) is not associative} C {¢,,(a): JM
is not associative} is finite. But if Jj, is not associative, then take e, with
MeE Me) C Uﬁz’ and hence

du(a) = o,(M) = opl(M) = ¢u(B) = %,
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since Jy, is identical with one of the Jip it € A. Therefore, the cardinality of
{¥@): ¥(J) is not associative} is less than or equal to m. This completes the
proof of the theorem.

As an immediate consequence of Theorem 5 and Theorem 13.2 of [1] we
have the following result.

THEOREM 6. Any Jordan periodic ring is isomorphic to a subdirect sum of
simple Jordan periodic rings J,, i € A, with the property that if a is an element
of the ring and ¢, is the projection of the ring onto J, then {pa): i € A} is
finite.

4. The Jordan case. With Theorem 5 we are now able to prove that J is
imbeddable in a constructible prime charactersitic periodic Jordan ring.

THEOREM 7. Let J be a prime characteristic, periodic Jordan ring. Then
there exists a constructible Jordan ring J with J CJ.

Proor. First, as noted above, we can suppose that the characteristic of J
is not 2. Now, by Theorem 5 we know that there exist simple Jordan periodic
rings {J;, i € A} such that J is a subdirect sum of these rings and for each
a €J, {(Y): i € A} is finite, where ¢;: J — J; is the ith projection. Let K
denote the complete direct sum of the rings {J;, i € A} and define J to be the
set of all elements x of K such that {y(x): i €A} is finite. Then it is imme-
diate that J is a periodic Jordan ring and that J C J. Hence, it remains to show
that J is constructible.

For each nonzero central idempotent e of J, define J, to be the set of
all a in J such that Y a) =0 if Y e) =0 and {Y,(a): ¥,(e) # O} has
cardinaltiy one. It is immediate that each J, is a subring of J. We claim that
each J, is a Jordan ring of a symmetric bilinear form. But this follows imme-
diately from the fact that each J; is a Jordan ring of a symmetric bilinear form,
and if Y/ (e) # 0, then ¥; is a monomorphism of .7; Moreover, if f is a cen-
tral idempotent of J such that f <e, then @ — af gives an imbedding of J,
into J, so that the copy of J, in QF is contained in the copy of J. in Q3.
Hence if B(J) is the set of central idempotents of J, then let J' be the periodic
Jordan ring of prime characteristic constructed from B(J) and {J,: e € B(J), e #0}.

We claim that J is isomorphic to J'. Define y: J — J' as follows. For
each ¢ € J let ¢;,**+, ¢, be the distinct images of ¢ with respect to ;
forall i € A,and let e; € B(J) be given by ¥(¢;) =0 if Y/c) # ¢; and
Yie) =1 if Yc)=c; Then ¢ =ciey +---+cue, and ¢; € Je]- for each
j=1,2,+++,n Nowlet ¢ begivenby Y(c) =c; *e, +-+-+¢, *e,.
By direct computation, ¥ is an isomorphism of J onto J'.
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We end this paper with an example. Let — u be a nonsquare in Zp,

p # 2, and let
o Pu
K= :
§<ﬁ 7) o BvEZ,

Then K is a simple periodic Jordan ring. Let J be the subring of the complete
direct sum J of countable copies of K generated by the discrete direct sum of
countable copies of K and the element & € 7 with

o=, 0)

for all i € Z. 1t is immediate that J is a periodic Jordan ring of characteristic
p. We claim that J is not constructible. Indeed, if this were the case then J
would contain a central idempotent e such that fe = £ But £ is contained in
no proper ideal of J and hence e is contained in no proper ideal of J. How-
ever, this implies that e is the identity of J. But clearly J has no identity,
and indeed J is not constructible.
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