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Representation of Lattice Ordered Autometrized

Algebras by Sheaves

*
By B. V. SUBBA RAO

Introduction. In {4] we have introduced the concept of a representable
autometrized algebra A= (4, +, <, *) which includes commutative DR&-semi-
groups and hence commutative f-groups, Boolean algebras and Brouwerian al-
gebras as special cases and proved that a lattice ordered autometrized al-
gebra A= (4, +, <, *) is a subdirect product of totally ordered represent-
able autometrized algebras if and only if A is representable and

{a « aub)}n{b * (aub)} =0
for all a,b in 4. 1In [5] we have studied the geometry of a special class
of representable autometrized algebras A4 = (4, +, <, *) satisfying

(R1) a = (anb) + anb =a for all a, b in 4, and

(R2) {a » (aub)In{b « (aub)} =0 for all a, b in 4,
which is still wider than the class of commutative DRL-semigroups satisfy-
ing "(a-b)n(b-a) <0 for all a, b in A". 1In [6], we have observed
that the lattice of all congruence relations on a representable autometrized

algebra A= (4, +, <, *) satisfying (R1) is a distributive 1lattice and
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that any two congruence relations on A are permutable and also obtained
a Chinese remainder theorem for this class of representable autometrized
algebras.

As a continuation of our study of representable autometrized algebras,
in the present paper, we introduce the notion of a sheaf of representable
autometrized algebras and by applying Theorem 2 of U. Maddana Swamy [2],
we show that a representable autometrized algebra 4 satisfying (R1) is
isomorphic with the representable autometrized algebra of all global sec-
tions with compact supports of a sheaf of homomorphic images of A over a
topological space. This completely generalizes the corresponding results
of Klaus Keimel [1] for R-rings and of Prabhakara Rao [3] for commutative
DRZ-semigroups. Keimel [1] has proved that if 4 is an f-ring, then the
space TA of all minimal irreducible f£-ideals of 4 is a zero dimen-
sional Hausdorff space and there exists a Tz—sheaf F(4, 14) of totally
ordered rings over WA such that A is isomorphic to an %-subring 4 of
sections of F(4, m4). Prabhakara Rao [3] has extended this result for
the class of representable DRR-semigroups (ie. the class of commutative
DR&-semigroups 4 = (4, +, <, -) satisfying (a-b)n(b-a) < 0 for all
a, b in A). In the main theorem (see Theorem 43) of this paper, we
prove that if 4 = (4, +, £, *) 1is a representable autometrized algebra
satisfying (R1) and (R2), then, the space mA of all minimal prime ideals
of A 1is a zero dimensional Hausdorff space and that there exists a T,-
sheaf F(4, m4) of totally ordered representable autometrized algebras
over T4 such that 4 is isomorphic to a subalgebra A4 of the represen-
table autometrized algebra of sections of F(4, T4). This theorem gener-

alizes the above mentioned results of Keimel [1] and Prabhakara Rao [3]
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and consequently applies to Boolean algebras also. For convenience, we

divide this paper into two sections.

§ 1. Throughout this section, 4 = (4, +, <, *} stands for a represen-
table autometrized algebra satisfying the condition

(R1) ax(anb) + anb =a for all a, b in A.
We freely use the definitions, notations and results from [4], [5] and [6].

Now, we introduce the following

Definition 1. An equivalence relation © on 4 is called an algebraic

congruence relation if and only if 0 satisfies

m
I

(C1) a=b (8), ¢ =d (8) imply that g+e = b+d (8) for any
a, b, e, d in A4,

(C2) a=b (B), ¢ =d (8) imply that a=x*e

bxd (8) for any
a, b, ¢, d in A4,

(C4) a =D (8), ¢ =d (6) imply that auec = bud (8) for any

a, b, ¢, d in A4,

and

13!

(C5) a=b (), ¢ =d () imply that anec = bnd (B) for any

a, b, e, d in A.

For convenience, we refer to any usual congruence relation 6 on A4
(as defined in Definition 2.6, [4]) as a metric congruence relation. In
[4], we observed that if © is any metric congruence relation, then 8
satisfies (Cl],v (€C2), (C4), (C5) (by Remark 2.6.1, [4]) and (by Definition
2.6, [4])

(C3) a=b (8) and x*xy <qg=*b imply that =z = y (B) for any

a, b, x, y in A.
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Now, we have the following

Lemma 2. Let 8 be an equivalence relation on A. Then, © is a met-
rie congruence relation on A, if and only if it is an algebraic congru-

ence relation on A.

Proof. 1If © is a metric congruence relation, it is clear from above
that © 1is an algebraic congruence relation. Conversely, assume that €
is an algebraic congruence relation on A4 and suppose that a = b (0)
and x*y s axb for some a, b, x, y in A. Since b = b (8) and
xxy Sxxy (0), it follows that axb = 0 (8) (by (C2)) and hence z*y =
0 (8) (by (C5)). Since xx(xny) <z+y and yx{xny) S y*xx =x*+y
(by 2.2.2, [4]), it follows that x*(xny) S0 (6) and y=*(xny) = 0 (6)
(by (C5)) and hence zx (xny) Syx(rny). So, since xny = xny(8), it

follows by (C1) and (R1) that x = y (6). This completes the proof.

Lemma 3. 4 <s a semiregular seminormal autometrized algebra in which
the following decomposition property (D) holds.
@) asb+c and a=20,b=z20,c20 imply that a=D>b, +c¢

where Osblsb and 0<ec <ec.

Proof. A 1is clearly (by Remark 2.4.2, [4]) a semiregular seminormal
autometrized algebra. Assume that a, b, ce4 such that ¢ > 0, b =2 0,

e>0 and a

IA

b+ c. Put b1 =agnb and e, =agx*(anb). Then, it is

clear that O

A

b, < b. Also, using 2.2.2 and 2.2.1, [4] we have O < ¢

1 1

{an(® + &)}x{anb} < (b + )b <ce%0 =, Further by

=a*x(anb)
(R1), we have a =ax(anb) + anb =e¢, +b, =b +c . This completes

the proof.
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Prabhakara Rao (81.3, [3]) introduced the following concepts of a dual
ideal and.a prime ideal on an autometrized algebra B = (B, +, £, *) and
also observed that this notion of prime ideal coincides with the notion .of
a prime ideal in a Boolean algebra and that of an irreducible ideal intro-
duced by Keimel [1] in an %-ring, when B degenerates into a Boolean al-

gebra and an 2-ring respectively.

Definition 4. By a dual ideal D of an autometrized algebra B = (B,
+, <, %) we mean a nonempty subset D of B satisfying the conditions:
(P1) xeD and x%0 < m(y*0) for some positive integer m imply

that yeD, and
(D2) xeD and yeD imply that there exists an element ze¢D such

that <2)cxdn<y> (<b> denotes the principal ideal of B gener-

ated by beB).

Definition 5. A proper ideal P of an autometrized algebra B = (B,
+, £, %) is called a prime ideal if and only if B\ P is a dual ideal of

B.

In view of Lemma 3, all the results (§1.3, [3]) of Prabhakara Rao for
semiregular seminormal autometrized algebras with the decomposition pro-
perty (D) are valid for any representable autometrized algebra 4 = (4, +,
<, ) satisfying (R1). However, we state below a few important results a
among them, some of which are relevant to this paper. In the following, 4
= (4, +, <, *) stands for a representable autometrized algebra satisfying

(R1), as mentioned earlier.

Theorem 6. The following assertions are equivalent for any proper
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ideal P of A.
(1) P is a prime ideal of A.
(2) Ind =P 4implies I =P or J =P for any ideals I, J of A.
(3) IndcP <implies IcP or JcP for any ideals I, J of A.
4) (@ n®pycP implies aeP or beP forany a, b in A, where

{x) denotes the principal ideal generated by =z in A.

Theorem 7. Each ideal I of A is the intersection of all prime

ideals containing I.
Corollary 8. The intersection of all prime ideals of A <s {0}.

Theorem 9. If I <s any ideal of A and D <is a dual ideal of A
such that IaD = @, then, there exists a prime ideal P of A such that

IcP and PnD = Q.

Following Keimel [1], we denote by Spec A the set of all prime ideals
of 4. For each subset ¥ of 4, let
SM) = {PeSpec A |M¢P};
in particular, S(a) = {Pe Spec 4 | a¢P}. Then we have the following from

f3].

Lemma 10. The following hold:

(a) 5(0) = @, S(A) = Spec A.

(b) S(Ind) = 5(I)nSE) for all ideals I, J of A.

(c) S(VIOL) = US(IOL) for any family {Ia}u of ideals of A.
(d) S(a) = SKa>) forany a in A.

(e) aelI <if and only if S{a)<S(I).
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Following Keimel [1], we introduce the following

Definition 11. We call spectral topology on Spec A the topology
whose open sets are the S(I), where I runs through the set I(4) of
all ideals of A. We always endow Spec 4 with this topology and call it
the Spectral space of A (which is called the Stone space of 4 by

Prabhakara Rao [3]).

Definition 12. If X is a subset of Spec 4, then the topology on X
induced by the spectral topology on Spec A is called the Spectral topolo-

gy on X.

The following theorems and their proofs are analogous to that of Keinel

([1], 1.24, 1.25).

Theorem 13. Let X be a subset of Spec A. For each subset M of A,

let
Sy() = SM)nX = {PeX |M¢F}.

Then, the sets SX(I), IeI(4), are the open sets of the spectral topology
on X; the sets SX(a), aech, form a basis of this topology and the follow-
ing assertions hold:

(a) 5,(0) = @, SXCA) = X.

(b) SX(IVWJ) = SX(I)11SX(J) for all ideals I, J of A.

(c) SX(XIa) = gSX(Ia) for each family {Ia}u of ideals of A.

Theorem 14. Let X be a subset of Spec 4 and X be the closure of
X in Spec A. Then the following assertions hold:

(a) X = #{l0), the set of all prime ideals which contain {X.
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(b) X <s closed if and only if every prime ideal which contains Nx
belongs to X.

(¢) X s demse in Spec 4 if and only if (x = {0}.

The following Theorems 15, 16 and 17 follow from (§1.3, [3]) of

Prabhakara Rao.

Theorem 15. The ideal lattice I(4) of A <is isomorphic with the lat-

tice of all open sets of the (Spectral) space Spec 4 of A.

Theorem 16. The join semilattice of all principal ideals of A 1is iso-
morphic with the join semilattice of all compact open sets of the space

Spec A.

Theorem 17. For each ideal I of A, there exists a largest ideal rt
of A such that IoI" = {0} and further, I =[|{Pc Spec 4 | I¢P} =
nSX(I) ={rxed] (x*0)n(ax0) = 0 forall a in I}, where X 1is any

subspace of Spec 4 such that [Vx = {0}.

Definition 18. For every subset M of 4, let Mt denote the ideal
<M>‘L, that is the largest ideal of A which has zero intersection with
the ideal generated by M. In particular, let aJ' denote the largest
ideal of A which has a zero intersection with the principal ideal <ad
generated by a. M" is called the polar ideal of ¥ and the ideal utt
= (ML)J' is called the bipolar of M.

From [6], we recall the following

Theorem 19. Any two congruence relations on A are permutable and the

structure lattice L(4) (fe., the lattice of all congruence relations of
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A) is a distributive lattice.
Following U. Maddana Swamy [2], we introduce the following

Definition 20. A proper congruence relation ¢ on 4 is called (meet)
trreducible if and only if, for any 61, 0, ¢ L@y, 8, 006,<¢ implies that
6,c¢ or 6,c¢é. Then, the set X of all irreducible congruence rela-
tions on 4 becomes a topological space by taking {Xe[ Bel(4)} as open
sets, where Xe = {peX|6¢4£0} for each Be L(4), which we call the (irre-

ducible) spectrum of 4.

Remark 21. 1In view of Theorem 2.7, [4], it is easy to observe that
there is a 1-1 correspondence between prime ideals of A and the (meet)
irreducible congruence relations of A. Further, it is clear that the (ir-
reducible) spectrum X of A (defined above) is homeomorphic to the spec-
tral space Spec A of A. Hence, hereafter, we denote the spectrum X

of A4 also by Spec 4.
Now, we introduce the following

Definition 22. Let X and E be topological spaces and mn a local
homeomorphism from E onto X, that is a surjective function n:& > X
with the property that for each se¢FE, there are open neighbourhoods V

and U of s in E and n(s) in X respectively such that n|V is a

homeomorphism from V¥ onto U. Let

EAE = {(s, t) cEXE|n(s) = n(®)} = n @) xn" (1)
xeX

with the topology induced from the product space E XE. Suppose that for
-1
each x e X, the stalk Ex =1n (x) is a representable autometrized algebra

Ex = (E:z:’ +, £, *) such that the operations
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(s, ) bs+t, (s, t) »sx*xt, (s, t) P sut and (s, t) »+snt

from EAE into E are continuous. Then, the triple F = (E, n, X} is
called a sheaf of representable autometrized algebras over the base space
X. If each stalk Ex’ xeX, is a totally ordered representable automet-
rized algebra, then F is called sheaf of totally ordered representable
autometrized algebras. We shall say that F = (€, n, X) is a T,-sheaf if
the shaef space E 1is a Hausdorff space.

Now, let F = (E, n, X) be a sheaf of representable autometrized alge-

bras.

Definition 23. By a section of F we mean a continuous mapping o:X
+ E such that 100 = idX (= identity mapping on X). The set of all sec-

tions of F 1is denotes by T(X, F).

Note 1. It can be verified that the function x b Ox’ where Ox de-
notes the identity element (zero) of the stalk Ex’ is a section of F
and we denote this by 0.

If o and T are two sections in F, then it is easy to see that
{xex ] o(z) = T(x)} is open and hence the support of each section o, ie.,
supp 0 = {we X | o(x) # Ox}
is closed in X. The set of all sections ¢ of F with compact supports

is denoted by I‘kF or I‘k(X, .

Note 2. For o, TelF, we define (0 + 1)(x) = o(x) + 1(x), (OuT)(x)
= o@utlx), (cnT)@) = oc@) nt(x) and (o*1)(x) = olx) *xT(x) for all
x e X. Then, it can be verified in a routine way that TIF = (TF, +, <, %)
is a representable autometrized algebra which is, in fact, a subdirect

product of the stalks Ex’ x e X. Further, it is easy to verify that I’kF
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is an ideal of I‘F.

Note 3. For each <X, we may define in a homomorphism fx:I“F > Ex by

fx (0) = o(x) for each 0 eTlF,

We say that F 1is a global sheaf if fx is surjective for each z in X.
It can be verified that every sheaf over a zero dimensional space is

global.

The following theorem and its proof are analogous to that of Keimel

([1], Theorem 2.7).

Theorem 24. Let X be a topological space and A = (A, +, <, *) be a
representable autometrized algebra satisfying (R1). Let 6 :X - L(4) be
a mapping such that for each peAxA, X(p) = {xeX|peb(x)} is open in
X. Let S be the disjoint union of all A/8(x), xe X, and define n:S »
X by n(s) =x for all seA/8(x). For each acd, define a:X +$ by
x 'lTx(CZ), where M A~ A/6(x) <s the natural epimorphism. Let S be
equipped with the largest topology that makes each @, ac A, continuous.
Then, the following hold:

i) The family {a(U) |aecd, U is open in X} forms a base for the

topology on 8.
ii) The triple F = (S, n, X) 1is a global sheaf of representable
autometrized algebras (satisfying (R1)) over X.
ii) The mapping a» a is a homomorphism of A <into TF, the repre-
sentable autometrized algebra of all (global) sections of the sheaf
F and this is a monomorphism if and only if [l 6(x) = w (= diago-
xeX

nal of A).

iv) F is a T,-sheaf if and only if X 4is a T,~space and X(p) <is
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closed also for all peAXA.

By virtue of Theorems 19 and 24 and by applying Theorem 2, [2] of
U. Maddana Swamy, we obtain the following theorem for a representable
autometrized algebra 4 = (4, +, <, *) satisfying (R1), and this theorem
generalizes the corresponding Theorem 2.4.1 of Prabhakara Rao [3] for com-

mutative DR&-semigroups.

Theorem 25. Let A = (4, +, <, *) be a representable autometrized al-
gebra satisfying (R1). Let Y be a dense subspace of X = Spec A. Let
Z be any topological space and [ :Y ~+ Z be a continuous map. Then,
there exists a sheaf F = (S, n, Z) of homomorphic images of A over 12
such that A 1is isomorphic with a subalgebra a of the algebra TF of
all global sections of F. Further, if Y <s a full and dense subspace
of Spec A, then A contains all GeTF such that |o, &| = {xcZ| o)
# a(x)} is compact for some aceA, where a:2+S 1is defined by a(ac) =
M (@), where L A > A/8(x) <s the natural epimorphism (where a:2 S

18 defined as in Theorem 24).

§ 2. Throughout this section, 4 = (4, +, £, *) stands for a represen-
table autometrized algebra satisfying the conditions:

(R1) a*(anb) + anb =a for all a, b in A4,

(R2) {ax(@ub)}n{b*x(aub)} =0 for all a, b in A.
We omit the proofs for the following theorems because the proofs given by
Keimel [1] for 2-rings and f-rings can be extended in a routine manner
with suitable modifications to a representable autometrized algebra 4 =

(4, +, <, *) satisfying (R1) and (R2).
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Theorem 26. Let X be a dense subspace of Spec A (spectral space of
Ay. Let PeX and let OP denote the germinal ideal (which is defined
analogously as in Keimel [1]) associated with P (with respect to the space

X and [ = id Then

-
0, = Ula' |adPl.

Remark 27. 1In Theorem 25, take Y = X, Z = Spec 4 and ¢ = idX. For
each open subset U of 2, let GU = ﬂl;_l(U) and for each 2z Z, let 62
= {BUI U is an open neighbourhood of z}. Then 62 is a congruence re-
lation of 4 and Z((a, b)) = {3¢Z] (a, b) €6} is open in Z. (ALl these
details may be found in the proof of Theorem 2 of U. Maddana Swamy [2]).
We observe that the germinal ideal O_ associated with PeX 1is the

4

ideal corresponding to the congruence relation GP of A.

Theorem 28. For a proper ideal P of A, the following assertions are
equivalent:
(a) P is a prime ideal.
(b) A/6 is totally ordered, where 8 is the congruence relation of
A corresponding to the ideal P.
(¢) Forall a, b in A, anb =0 <implies aeP or belP.
(@) For all a, beA+, anbeP implies aeP or belP, where 4% =

{xed|x 2 0} <s the positive cone of A.

Proof. (a) = (b): Assume (a) and suppose that A4/6 1is not totally
ordered. Then, there exist a, be4d such that a* (qub) P and
bx(aub) dP. Hence, (a*x{aub)) n{b* (aub)) /P (by Theorem 6)}. So,
there exists ce {(ax (@ub)) n{b*x(aub)) such that c¢P. That is,

there exist positive integers m and =»n such that e¢x0 <m {a* (@ub)}
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and ex0 <n{b*x(@ub)}. Since (4, +, <) is a commutative lattice or-
dered semigroup and {ax (@aub)}n{bx (aub)} = 0 (by (R2)), it follows
that ¢ = 0 and hence c¢e P, which is a contradiction to ¢ ¢ P. Hence,
A/© 1is totally ordered.

(b) = (c): Assume (b) and let a, bec4 such that anb = 0. Then, we
have [a]en[b]6 = [0]6, which (by assumption) implies [a]e = [O]e or
[b]e = [0]6. (Here [ac]e denotes the congruence class containing x rel-
ative to ©0). This implies a%x0e¢P or b =x0¢P, which implies aeP or
beP.

(¢) » (d): Assume (c). Let a, bed such that a2 0, b 20 and
anbeP. By (R2), we have {a* (aub)}n{b=*x(aub)} = 0, ie., {b* (anbd)}
n{ax(@nb)} = 0 (since z* (xuy) =y* (@xny) for all =z, y in A4).
Hence, by assumption, it follows that bx (anb)eP or ax* (anb)eP.
Since, b = bx(anb) + anb and a=ag*(anb) + anb (by (R1)), it fol-
lows that beP or aceP.

(d) = (a): Assume (d). Let a, beA such that a¢P and b¢P.
Then, a+*0¢P and bx0¢P. So, by assumption, it follows that (a=x0)n
(bx0)¢P. But, since (@a*x0)n(bx0) <ax0 and (a=x0)n (b*x0) <b=x0,
it follows that (a*0)n (bx0)e {a)n (b). Hence {a)n (b) ¢P. Hence, by
Theorem 6 it follows that P is a prime ideal of A. This completes the

proof.

Corollary 29. If P <4s a prime ideal of A, then the proper ideals of

A containing P from a chain and they are all prime.

Corollary 30. The intersection of two principal ideals of A is a

prineipal ideal of A; more precisely,
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(@ by =fanb’ for all a, bed.

Theorem 31. If .P and Q are incomparable prime ideals of A, then

P and Q have disjoint open neighbourhoods in Spec A.

Proof. We have P¢¢ and {¢P. So, there exist a, bel‘l+ such that
ae@Q\P and beP\g. Let u=ax(anb) and v = bx (anb). Then,
ué¢P and v¢Q; for, otherwise, since anbePn@, we have a=u+anbeP
or b =v + anbe@, which is a contradiction. Hence PeS(u) and Qe
S5(v). But, since unwv = 0, we have Su) nS®) = S({u n wY) {by Lemma

10) = S(unv)) (by Corollary 30) = S(0) = @.

Corollary 32. If X +is a subspace of Spec 4, and if any two prime

ideals of A are incomparable, then X <is a Hausdorff space.

Definition 33. A prime ideal P of a representable autometrized alge-
bra A = (4, +, <, *) is called a minimal prime ideal if and only if it
does not contain any prime ideal of A4 properly. A minimal irreducible
congruence relation of A can be analogously defined. We denote the
space of all minimal prime ideals of A endowed with the Spectral topology

by mA = min Spec 4.
Lemma 34. mA <e¢ dense in Spec 4.

Proof. We observe that the intersection of a chain of prime ideals of
A is still a prime ideal of A. Hence each prime ideal of A contains a
minimal one by Zorn’s lemma. Consequently, the intersection of the family
of all minimal prime ideals of 4 is {0}. Hence, by Theorem 14, it fol-

lows that ™4 is dense in Spec 4.
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Following Keimel [1], we introduce the following

Definition 35. A subset F of A is called an f-set if and only if
F  satisfies

(i) O¢F, and

(ii) a, beF implies anBePF.
If P is a prime ideal of A4, then A°\P is an f-set (by Theorem 28).
Each f-set is contained in a maximal one (by Zorn’s lemma). Maximal f-sets

can be characterized as follows.

Lemma 36. A4n f-set F of 4" is a maximal f-set if and only if for

each x in A with xzx0¢F, there is an acF such that (x*0)na = 0.
Proof. Routine as in [1].

Lemma 37. If F is a maximal f-set, then
P=Ula' |aeF} = {xes | * 0 ¢ F}

is a maximal prime ideal of A with F = 4° \P.
Proof. Routine as in [1].

Corollary 38. If P is a maximal prime ideal of A, then A+\P is a

maximal f-set.
Proof. Routine as in [1].

Corollary 39. 4 minimal prime ideal P of A has the following pro-
perties:
(i) For all a in A one and only one of aec¢P and alcP will

happen.
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(i1) aeP implies attcp.
Proof. Routine as in [1].

Theorem 40, Let P be a prime ideal of A. Then, the germinal ideal
assoctated with P is

0p = Ula' |a¢P} =N{Qema | Q< P}
Proof. Routine as in [1].

Corollary 41. If P <is a minimal prime ideal of A, then

P=0, = Y{a* |agp}.

Theorem 42. The sets of the form 5 _,(a) = {Pend|aé¢P}, acd, are
elosed and open in wA and they form a basis of the topology on TA: In

particular, A <8 a zero dimensional Hausdorff space.

Proof. Routine as in [1].

Now, we have the main theorem of the paper, which generalizes the cor-
responding result (Theorem 2.4.16, [3])} of Prabhakara Rao for representable
DRf-semigroups (A representable DR{-semigroup is a commutative DR{L-semi-
group B = (B, +, £, -) satisfying the condition: {(a - BP)n (b - a) <0

for all a, » in B).

Theorem 43. Let 4 = (4, +, <, *) be a representable autometrized al-
gebra satisfying (R1) and (R2). Then, the space WA of all minimal prime
ideals of A 1is a zero dimensional Hausdorff space. There is a Tz—sheaf
F(A, mA) of totally ordered representable autometrized algebras over TA
such that A is isomorphic to a subalgebra A of the representable auto-

metrized algebra of sections of F(4, T4).
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Proof. By Theorem 42, it is clear that T4 1s a zero dimensional
Hausdorff space. By Lemma 34, T4 is a dense subspace of Spec 4. Taking

Y=m4, Z =14 and T = id in Theorem 25, we obtain a sheaf F(4, m4)

mA
of homomorphic images of 4 over mA such that A 1is isomorphic with a

subalgebra 4 of the representable autometrized algebra IF of all glob-
al sections of F(4, m4). The stalks A/GP of F(4, mA) are totally or-
dered since 0P = P for each Pemd by Corollary 41 (ep is the congru-

ence relation of A corresponding to the ideal P of A4). Further, the

set

hia) = {Pemd IanP} ={Pemd |aecP} = TA\S_, (@)

is closed for all in A. Thus, the sheaf space of F(4, m4) is Hausdorff
(by Theorem 24) and all the stalks are totally ordered. Hence, it follows

that F{4, m4) is a Tz-sheaf of totally ordered representable autometrized

algebras over TA. This completes the proof.

The author wishes to thank Dr. K. L. N. Swamy for his valuable guidance

and encouragement in preparing this paper.
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