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KYBERNETIKA — VOLUME 46 (2010), NUMBER 6, PAGES 935-947

MAC NEILLE COMPLETION OF CENTERS
AND CENTERS OF MAC NEILLE COMPLETIONS
OF LATTICE EFFECT ALGEBRAS

MARTIN KALINA

If element z of a lattice effect algebra (E,®,0,1) is central, then the interval [0, z] is a
lattice effect algebra with the new top element z and with inherited partial binary operation
@. It is a known fact that if the set C'(E) of central elements of E is an atomic Boolean
algebra and the supremum of all atoms of C(E) in E equals to the top element of E, then
E is isomorphic to a subdirect product of irreducible effect algebras ([I8]). This means
that if there exists a MacNeille completion E of E which is its extension (i.e. E is densely
embeddable into ) then it is possible to embed E into a direct product of irreducible
effect algebras. Thus E inherits some of the properties of E. For example, the existence of
a state in £ implies the existence of a state in E. In this context, a natural question arises
if the MacNeille completion of the center of E (denoted as MC(C(F))) is necessarily the
same as the center of E, i.e., if MC(C(E)) = C(E) is necessarily true. We show that the
equality is not necessarily fulfilled. We find a necessary condition under which the equality
may hold. Moreover, we show also that even the completeness of C(F) and its bifullness
in F is not sufficient to guarantee the mentioned equality.

Keywords: lattice effect algebra, center, atom, MacNeille completion

Classification: 03G12, 03G27, 06B99

1. INTRODUCTION AND PRELIMINARIES

Effect algebras, introduced by D.J. Foulis and M.K. Bennett [3], have their impor-
tance in the investigation of uncertainty. Lattice ordered effect algebras generalize
orthomodular lattices and MV-algebras. Thus they may include non-compatible
pairs of elements as well as unsharp elements.

Definition 1.1. (Foulis and Bennett [3]) An effect algebra is a system (E;®,0,1)
consisting of a set F with two different elements 0 and 1, called zero and unit,
respectively and @ is a partially defined binary operation satisfying the following
conditions for all p,q,r € E:

(E1) If p @ q is defined, then ¢ @ p is defined and p ® ¢ = ¢ ® p.

(E2) If ¢ ® r is defined and p @ (¢ @ r) is defined, then p ® ¢ and (p @ q) & r are
defined and p® (¢ &r) = (p B q) S r.
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(E3) For every p € F there exists a unique ¢ € E such that p @ ¢ is defined and
pdqg=1.

(E4) If p® 1 is defined then p = 0.

The element ¢ in (E3) will be called the supplement of p, and will be denoted as p’.

In the whole paper, for an effect algebra (E,®,0,1), writing a @ b for arbitrary
a,b € E will mean that a @ b exists. On an effect algebra F we may define another
partial binary operation & by

abb=c & bPc=a.

The operation © induces a partial order on E. Namely, for a,b € E b < a if there
exists a ¢ € E such that a ©b = ¢. If E with respect to < is lattice ordered,
we say that E is a lattice effect algebra. For the sake of brevity we will write just
LEA. Further, in this article we often briefly write ‘an effect algebra E’ skipping the
operations.

If every pair z,y of elements of a LEA E is compatible, meaning that = Vy =
@ (y S (x Ay)) then E is called an MV-effect algebra [II, 9.

S.P. Gudder ([B, [6]) introduced the notion of sharp elements and sharply domi-
nating lattice effect algebras. Recall that an element x of the LEA E is called sharp
if z A2’ = 0. Jenca and Rietanovd in [f] proved that in every lattice effect algebra
E the set S(F) = {x € E;xz A2’ = 0} of sharp elements is an orthomodular lattice
which is a sub-effect algebra of E, meaning that if among z,y,2 € E with z @y = 2
at least two elements are in S(E) then z,y,z € S(E). Moreover S(E) is a full
sublattice of E, hence supremum of any set of sharp elements, which exists in F,
is again a sharp element. Further, each maximal subset M of pairwise compatible
elements of F, called block of E, is a sub-effect algebra and a full sublattice of E
and F = |J{M C E; M is a block of E} (see [I5,[T6]). Central elements and centers
of effect algebras were defined in [4]. In [T3, [[4] it was proved that in every lattice
effect algebra E the center

CE)={z e E;(Vye E)y=(yAz)V(yna')} = S(E) N B(E), (1)

where B(E) = ({M C E;M is a block of E}. Since S(F) is an orthomodular
lattice and B(E) is an MV- eﬁect algebra, we obtain that C'(E) is a Boolean algebra.
Note that E is an orthomodular lattice if and only if F = S(E) and E is an MV-
effect algebra if and only if F = B(F). Thus E is a Boolean algebra if and only if
E =S(F)=B(F)=C(E).

Recall that an element p of an effect algebra F is called an atom if and only if p
is a minimal non-zero element of F and F is atomic if for each = € E, x # 0, there
exists an atom p < z.

Definition 1.2. Let (E,®,0) be an effect algebra. To each a € E we define its
isotropic index, notation ord(a), as the maximal positive integer n such that

na:=ad---dDa
N———

n-times
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exists. We set ord(a) = oo if na exists for each positive integer n. We say that E is
Archimedean, if for each a € E, a # 0, ord(a) is finite.

An element u € F is called finite, if there exists a finite system of atoms a1, ..., a,
(which are not necessarily distinct) such that v = a; @ -+ @ a,. An element v € F
is called cofinite, if there exists a finite element u € E such that v = u’.

We say that for a finite system F' = (x; )?:1 of not necessarily different elements
of an effect algebra (E,®,0,1) is @-orthogonal if x1 @22 ® -+ Dy = (x1 D 2 B
D Xp_1) DTy exists in E (briefly we will write @;L:l xj). We define also &0 = 0.

Definition 1.3. For a lattice (L, A, V) and a subset D C L we say that D is a bifull
sublattice of L, if and only if for any X C D, \/, X exists if and only if \/, X
exists and A\, X exists if and only if A , X exists, in which case \/;, X =/, X and

AL X =NApX.

Recall that an element a € L, where (L, A, V) is a lattice, is called a compact element
if for arbitrary D C L with \/ D € L, if a < \/ D then a < \/ F for some finite set
F C D. The lattice L is called compactly generated if every element of L is a join of
compact elements.

Lemma 1.4. Let (E,®,V,A,0,1) be an atomic Archimedean lattice effect algebra.
Then

(i) (see [IM]) a block M of E is atomic if there exists a maximal pairwise compatible
set A of atoms of E such that A C M and if M; is a block of F with A C My,
then M; = M. Moreover for all x € E and all a € A the following holds

reM & zoa,

(i) (see [I7]) to every nonzero element @ € E there exist mutually distinct atoms
aq € E and positive integers k, for oo € Z such that

x = @(kjaaa) = \/ (katq).

acl acl

It is known that if F is a distributive effect algebra (i.e., the effect algebra E is
a distributive lattice — e.g., if E is an MV-effect algebra) then C(E) = S(FE). If
moreover F is Archimedean and atomic then the set of atoms of C(E) = S(E) is
the set {nqa;a € E is an atom of E'}, where n, = ord(a) (see [I9]). Since S(E) is a
bifull sublattice of E if E is an Archimedean atomic LEA (see [IZ]), we obtain that

1= \/ {p € C(E);p is an atom of C(E)} = \/{p € C(F);p is an atom of C(E)}
C(E) E

for every Archimedean atomic distributive lattice effect algebra E. In [8] it was
shown that there exists a LEA E for which this property fails to be true. Important
properties of Archimedean atomic lattice effect algebras with atomic center were
proven by Riecanové in [20)].
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Theorem 1.5. (Riecanova [20]) Let E be an Archimedean atomic lattice effect
algebras with atomic center C(E). Denote by Ag the set of all atoms of E and by
Ac () the set of all atoms of C(E). The following conditions are equivalent:

1. \/E AC(E) =1.
2. For every atom a € Ag there exists an atom p, € A¢(g) such that a < p,.

3. For every z € C(F) it holds

z= \/ {peAcmyp <z} = \/{P € Acpyip < 2}
C(E) E

4. C(FE) is a bifull sub-lattice of E.
In this case F is isomorphic to a subdirect product of Archimedean atomic irreducible
lattice effect algebras.
2. MACNEILLE COMPLETION OF A LEA E WHOSE CENTER
IS NOT BIFULL IN E

This section is based on an example published by the author in [8]. For reader’s
comfort in Section 2.1 we repeat the substantial parts of this paper where the LEA E
whose center is not bifull in F, is constructed. In Section 2.2 we make the completion
of F.

2.1. Construction of a LEA FE whose center is not bifull in F

Let us have the following sequences of elements (sets):

a = {(z,y) eR}0<2<1, ye R},

a = {(z,y) eR}l<z<i+1, yeR}, forl=1,2...,

bo = {(z,y) eR*}-1<2<0, yeR},

by = {(zy)eR:—l—-1<z<-I, yeR}, forl=12,..., (2)
¢; = {(my)eR}—j<a<j y<j-a}, forj=12...,

d; = {(z,9) eER* —j<ax<j y>j-x}, forj=12,...,

p; = {j}, forj=1,2,....

For such a choice of elements, the elements q; # g2 are compatible if and only if
nNg=0.

Denote By, B; (for j = 1,2,...) complete atomic Boolean algebras with the
corresponding sets of atoms Ag, 4; (j =1,2,...), given by

A = U{ai}UU{bi}U U{pjh (3)
4; = (Jaru o u Utpst u e, ds)- (4)

i=j i=j j=1
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AN
DPS 13\ d2 \\&
b \ \'f'_.

b b1 bo a a a 4 0 fey

Fig. 1. Nlustration of sequences of elements (ai)i, (bi)i, (p;);, (¢j)5, (dj);.

Disjointness among some elements of the system () is equivalent with the fact that
Ap and A; (j =1,2,...) are unique maximal sets of pairwise compatible atoms.
For elements u;,us € Bl, 1=0,1,2,..., such that u; Nus = @) we introduce the
partial operation &; by
w1 By us = up Uus. (5)

Observe that if uy,us € BN Bj, then
u1 B u2 = u1 B; u2. (6)

This is the reason why we will omit the index denoting operation @ in the whole
paper. Moreover we have the following equality

j—1
¢ dd; = @(ai@bi) = {(z,y) ER* —j<x<j}, forallj=1,2,.... (7)
i=0
The complete Boolean algebras Bo, Ej, 7 = 1,2,..., have the following top
elements:
RPUN=1=1 = ao®bo®(ai @b &pi) (8)
i=1
[ee]
R*UN=1=1; = (c@d)®P(aebop) 9)
i=1
[e%S) j—1
RPUN=1=1; = (¢od)®Plaebep) e @, (10)
i=j i=1
forall j =2,3,....

An element u € B is finite if and only if u = ¢1 ® 2 ® --- ® ¢y, for an n € N
and q1,92,...,qn € A;. Set Q; = {u € Bj;u is finite}, I = 0,1,2,.... Then Q
is a generalized Boolean algebra, since B; = Q;UQ; is a Boolean algebra, where
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Fig. 2. Illustration of the element as @ b3 ® c3 @ ds.

Qf ={uvu* =1,0u and u € Q;} (see 211, or [2 pp.18-19]). This means that B;
is a Boolean subalgebra of finite and cofinite elements of B; (1=0,1,2,...).

Theorem 2.1. (Kalina [§]) Denote E = (J;°, B;. Then (E,®,V,A,0,1) is a com-
pactly generated LEA with the family (B;)°, of atomic blocks of E. The center of
E, C(E), is not a bifull sublattice of E.

2.2. MacNeille completion of F

Let us denote
A > A
E=JB. (11)
First we show the following lemma.

Lemma 2.2. (E, @, N, V,0,1) is a lattice effect algebra.

Proof. Equation (@) shows that & is well defined. We show that this operation
is commutative and associative. Let ¢1,q2,q3 € E are elements such that q1 D qo is
defined and (¢1 @ q2) @ g3 is also defined. Then g1, g2 are disjoint sets and (¢1 @ g2)
and g3 are also disjoint sets. These imply that g1, g2, g3 is a triple of pairwise disjoint
sets and hence the commutativity and associativity follows immediately. Followingly
(E,®) is an effect algebra.

We show now that (E, A, V,0,1) is a bounded lattice.

Let hy,ho € E be arbitrary elements. First assume that hy < hs. Then there
isan i € {0,1,2,...} such that hy € Bi, he € B;. Since B; is a complete Boolean
algebra, hy V he and hy A hg are well defined.
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Asgume that hy ¢ hs. Then there are some 0 < ¢ < s such that hy € Bi and
ho € B,. This means that for Ay and he we have

@(alal@ﬁlbl)@ @ijj, ifiZO,
h _ =0 j=1
1 — oo e}
vici © 0id; © B (uar © Biby) © @ myp;, if i #0,
Jj=1

=i

hs

Voes @ bsds & EP (s ® Bib) © @D 77pm, (13)

l=s m=1

where «y, 51, 7i,0i,m; € {0,1} for | = 0,1,2,..., 4 = 1,2,... and j = 1,2,...,
o, B, s, 05, 5 € {0,1} for I = 1,2,..., s = 1,2,... and j = 1,2,.... Because of
formula ([@) and the non-compatibility of h; and he, if we denote by I'; all atoms
of A; which are non-compatible with c¢s (or equivalently, which are non-compatible
with ds), for hy we get that there exists a ¢ € T'; such that ¢ < h; and at the same

time
s—1

@(al@bl)ﬁhl, if 1 =0,
=0

GOdi®@@eb)Lh, ifi#0.
=1

For ho we get that either ¢s < ho or ds < hg, and ¢; ® ds £ ho.
In all other cases we would get the compatibility of h; and ho. Hence we have

—1

hiNhy = @ (@zal ® Blbl) @ @ TmPms (14)
m=1

l=s
00

[ee]
mVh = ¢ @d o @ (@ o hn) o @ fmpm
l=s m=1
s—1

= @(al eb)® @ (@lal ® ﬁlbz) ® @ TmPms (15)
l=s

=0 m=1

where &; = min{«y, a}}, B, = min{ 5, B}, & = max{oy, o)}, B, = max{/3, 3]} for
l€{s,2s+1,...}, and T, = min{m,, 7, }, 7 = max{mm, 7, } for m € {1,2,...}.
The fact that (F,®,A,V,0,1) is a LEA is due to formulas @) and (&). O

In what follows we will denote the LEA (E, @, A, V,0,1) just briefly as E.
Theorem 2.3. E is a complete lattice.

Proof. Since E is the union of countably many blocks B; and each block B; is
a complete Boolean algebra, it is enough to show that Fisa o-complete lattice.
Each element ¢ € F has its supplement, hence we show just the o-completeness
with respect to V. Assume that (h,)$2; be a sequence of pairwise non-compatible
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elements of E where hy, € Bk and (k;)5°, is an increasing sequence of non-negative
integers. Then the element hy, can be expressed by formula [[2 replacing ¢ by k1,
and hg, (for i > 1) can be expressed by formula ([3) replacing s by k;. Then by
formula (&) we have that

t [e%} [e’e]
\/ hkl =cg, D dkt D @ (&jaj (%) ﬂjbj) D @ frmpm,
i=1 j=ky m=1
where
& = 1, if a; < hy, foran1 <7<t
7o 0, otherwise,
B _ 1, if bj < hy, foran1 <i <4,
7o 0, otherwise,
L 1, if pj < hy, foran 1 <@ <,
= 0, otherwise.

Formulas @) imply
t
\/ Ck, D dkt =R?
i=1

which gives

[ee] o0
1 if p; < hg, foranl1<i<t
_ 2 ~ A ) J = Tk >t >0
vh’“i_R @@W’”pm’ where {O, otherwise.

This completes the proof that E is a complete lattice. O

Theorem 2.4. The atomic Archimedean LEA E = |J;=, B; can be densely embed-
ded into E = J;°, Bi.

Proof. Since each of the atomic complete Boolean algebras By, for [ = 0,1,2, ...,
is generated by countably many atoms, the completeness of each particular By is
equivalent with its o-completeness. Further, the atomic Boolean algebras B; contain
all finite elements of B;. This implies that each B; can be densely embedded into
B,. Hence we have that E = U=, Bi can be densely embedded into E= UiZo By,
and the proof is finished. O

Let us denote by Bo, Bj (for j =1,2,...) the following complete Boolean algebras
generated by corresponding sets of atoms Ag, A;:

A Ufa} v Lo},
=0 =0

4 U{ai} u (1o} ey, ds}-

i=j i=j



MacNeille completion 943

Further we denote

Ey = G B;. (16)
=0

We can embed 1271 into £. In this sense F; is equipped with the partial operation &
inherited from FE.

Lemma 2.5. Fyis a complete atomic Archimedean LEA with its center equal to
C(E1) ={0p,,1; } and 1 is an infinite element.

Proof. To show that E; is a complete atomic Archimedean LEA we could repeat
the proofs of Lemma and of Theorem 3 just skipping the atoms {p1,p2,...}
from all formulas.

We show now that C(E;) = {05,,15 }. Formulas @) imply that 1, = RZ.
Assume that there is yet another element of C'(E;). Let us denote this element by .
Assume that no atom from the set of atoms {c1, d1,c2,da,...,¢j,d;, ...} is below z.
Since z # 0, there exists an atom a; < z (or b; < 2). Then we get that ¢;+1Nz # 0
and ¢;4+1 £ z and hence ¢; 1 ¥ z. We may conclude that z is not a central element in
this case. Assume that ¢; < z (or d; < z) for some j = 1,2,... and there is a k such
that (cx ® dg) £ z. Then formulas ([f]) imply that either ¢ or dj, in non-compatible
with z and followingly z is not a central element. This consideration gives that if z is
a central element then all atoms from the set of atoms {ci,d1,c2,d2,...,¢j,d;,...}
are below z. Since

(Cj D dj) = R2a

<3

1

J
we get that C(E;) = {05,153 }

To conclude the proof we have to show that 15 is an infinite element of Fy. This
is due to the fact that 1 5, 18 an infinite element of each of the blocks B;. O

Lemma 2.6. Let us denote by B the complete Boolean algebra generated by the
set of atoms {p1,p2,...,pj,...}. Then E is isomorphic to the direct product B x Ej.

Proof. The isomorphism between E = U?io B, and the direct product B x F;

follows from the fact that each of the blocks B, is isomorphic to the direct product
B x B;. O
Theorem 2.7. Let E = |J;°, B, and E = |2, B;. Denote MC(C(E)) the Mac-
Neille completion of C(E). Then the following holds

MC(C(E)) € C(E).
Proof. Set 1; the top element of E;. Then 1; € C(E). Since there is no

non-zero central element of E below 1 5,» We may conclude that 15 is an atom of
C(E).
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On the other hand 1 B is neither a finite nor a cofinite element of F and hence
1z ¢ C(E). Since 1 is an atom of C(E), we get immediately 1z ¢ MC(C(E))
and the proof of the theorem is finished. O

Theorem 7] can be generalized into the following

Theorem 2.8. Let £ be an atomic Archimedean LEA with atomic center C(€) that
is not a bifull sublattice of £. Let MC (C(£)) be the MacNeille completion of C(£)
and £ the MacNeille completion of £. Then the following holds

MC(CE) CC (5) .

Proof. Because C(€) is not a bifull sublattice of £, due to Theorem we have
that

\/ {q € C(€);q is an atom of C(€)}

£

does not exist in £ but

\/ {g€ C(€);¢qis an atom of C(€)} =1
()

Set z = (Vg {g € C(£);q is an atom of C(S)})/. Then obviously

z€€

holds and at the same time, since there is no non-zero element of C(€) that is below

z, z ¢ MC(C(E)). O
3. SEARCHING FOR A SUFFICIENT CONDITION UNDER WHICH
MC(C(E)) =C (5) HOLDS

Theorem 2§ gives us a necessary condition under which, for an atomic Archimedean
lattice effect algebra £ the equality

MC(C(E)) =C (5) (17)

is valid. Once we have find a necessary condition, it is natural to look for a sufficient
condition. We are going to present an example helping us to solve this problem.

Let us take the complete atomic Archimedean LEA E1 given by formula [[6 and
its isomorphic copy denoted by E». Since all atoms of E; are compact elements, the
following assertion is straightforward

Lemma 3.1. The AArChiAmedean atomic LEA Ey x E» is compactly generated. Fur-
ther, its center C(E; X E3) has the following elements

C (El X EQ) = {071’1E1’132}’

where 1 and 15 are the top elements of Ey and B, respectively.
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Let us denote E¢ the set of all finite and cofinite elements of Ey x Es.

Theorem 3.2. E¢ is an atomic Archimedean LEA which is densely embeddable
into £y x Fs. The center of Ey is the following

C(Ef) = {07 1}.

Proof. The fact that Ey is an atomic Archimedean LEA which is densely embed-
dable into Fj x EQ, follows from Lemma Bl Since 1 B and 1 5, are neither finite
nor cofinite elements of £y x Fa, we have that C(Ey) = {0,1}. O

Let B be an arbitrary atomic Boolean algebra and g;, for ¢ running throu an
appropriate index set I, be atoms of B. Then, due to Theorem [[3 B is isomorphic
with a subdirect product of {03, 2; }icr.

Theorem 3.3. There exists an atomic Archimedean LEA E5 whose center is iso-
morphic with B and for which equality ([Cd) does not hold.

Proof. B isasubdirect product of {03, 2} for i € I. Instead of {05, 21} we take
the atomic Archimedean LEA Ey. Then the center of the corresponding subdirect
product of E and of the system {03, 2;} for i € I'\ {1} is isomorphic to B, but due
to Lemma BJ] we have

MC (C(Ep)) = MC(B) € MC (Ej3).

4. CONCLUSIONS

In this paper we studied the equality
MC(C(E)) = C (E) ,

where E is an atomic Archimedean LEA and E its MacNeille completion. Partic-
ularly, we were interested in finding conditions expressible by means of properties
of C(E), under which the equality holds. We proved that there exists an atomic
Archimedean LEA FE for which equality is violated. Further, we proved that the
bifullness of the center C(E) in E is necessary for the equality to be true. Moreover
we showed that even the completness of the center and the bifulness of C(E) in E is
not sufficient to guarantee the above equality and for an arbitrary atomic Boolean
algebra B there exists an atomic Archimedean LEA whose center is equal to B and
for which the above equality is not fulfilled.



946 M. KALINA

ACKNOWLEDGEMENT

The support of Science and Technology Assistance Agency under the contract No. APVV-
0375-06, and of the VEGA grant agency, grant number 1/0373/08, is kindly acknowledged.
The author is grateful to the anonymous reviewers for their valuable comments helping to
improve the manuscript.

(Received June 30, 2010)

REFERENCES

[1] C.C. Chang: Algebraic analysis of many-valued logics. Trans. Amer. Math. Soc. 88
(1958), 467-490.

[2] A. Dvurecenskij and S. Pulmannovd: New Trends in Quantum Structures. Kluwer
Acad. Publisher, Dordrecht, Boston, London, and Isterscience, Bratislava 2000.

[3] D.J. Foulis and M. K. Bennett: Effect algebras and unsharp quantum logics. Found.
Phys. 24 (1994), 1325-1346.

[4] R.J. Greechie, D.J. Foulis, and S. Pulmannové: The center of an effect algebra. Order
12 (1995), 91-106.

[5] S.P. Gudder: Sharply dominating effect algebras. Tatra Mountains Math. Publ. 15
(1998), 23-30.

[6] S.P. Gudder: S-dominating effect algebras. Internat. J. Theor. Phys. 87 (1998),
915-923.

[7] G. Jenca and Z. Riecanovd: On sharp elements in lattice ordered effect algebras.
BUSEFAL 80 (1999), 24-29.

[8] M. Kalina: On central atoms of Archimedean atomic lattice effect algebras. Kyber-
netika 46 (2010), 4, 609-620.

[9] F. Kopka: Compatibility in D-posets. Internat. J. Theor. Phys. 84 (1995), 1525-1531.

[10] K. Mosna: About atoms in generalized efect algebras and their effect algebraic exten-
sions. J. Electr. Engrg. 57 (2006), 7/s, 110-113.

[11] K. Mosn4, J. Paseka, and Z. Rie¢anovd: Order convergence and order and interval
topologies on posets and lattice effect algebras. In: Proc. internat. seminar UNCER-
TAINTY 2008, Publishing House of STU 2008, pp. 45-62.

[12] J. Paseka and Z. RieCanovd: The inheritance of BDE-property in sharply dom-
inating lattice effect algebras and (o)-continuous states. Soft Computing, DOI:
10.1007/s00500-010-0561-7.

[13] Z. Riecanovd: Compatibility and central elements in effect algebras. Tatra Mountains
Math. Publ. 16 (1999), 151-158.

[14] Z. Rie¢anové: Subalgebras, intervals and central elements of generalized effect alge-
bras. Internat. J. Theor. Phys., 38 (1999), 3209-3220.

[15] Z. Riecanova: Generalization of blocks for D-lattices and lattice ordered effect alge-
bras. Internat. J. Theor. Phys. 39 (2000), 231-237.

[16] Z. Rietanovéa: Orthogonal sets in effect algebras. Demontratio Mathematica 34 (2001),
525-532.



MacNeille completion 947

(17]
(18]
(19]
20]

(21]

Ma

Z. Riecanovd: Smearing of states defined on sharp elements onto effect algebras.
Internat. J. Theor. Phys. 41 (2002), 1511-1524.

Z. Riecanova: Subdirect decompositions of lattice effect algebras. Internat. J. Theor.
Phys. 42 (2003), 1425-1433.

Z. Riecanové: Distributive atomic effect akgebras. Demontratio Mathematica 36
(2003), 247-259.

Z. Rietanova: Lattice effect algebras densely embeddable into complete ones. Kyber-
netika, to appear.

Z. Riecanova and I. Marinovd: Generalized homogenous, prelattice and MV-effect
algebras. Kybernetika 41 (2005), 129-142.

rtin Kalina, Dept. of Mathematics, Faculty of Civil Engineering, Slovak University of

Technology, Radlinského 11, 813 68 Bratislava. Slovak Republic.

e-mail: kalina@math.sk



		webmaster@dml.cz
	2013-09-22T20:56:48+0200
	CZ
	DML-CZ attests to the accuracy and integrity of this document




