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(A, F,r) - 15 a partialy ordered algebraif r C A % 4 15 a compatible
partial order on (A F)

Related structures: Con(A F). Quord{A F), Tol{A F). Refl( A F

OUR SOURCE:

Géabor Czédh and Laszlé Szabdé proved:

If (A, F.r)1s alattice ordered majority algebra, then Quord(A, F) =Con®(A. F).




Involution Lattices

A quadruplet (L, A,V ¢) 1z called an involution lattice, if ¢ 15 an atomorphism
of the the lattice {I.. it , such that *(x) = =, ¥

It (L. AV, ¢) 18 an involution lattice, then (1. AV, ¢), where
- = et )
= {7 od =

15 & Euhalg:—:-lz:ra of 1t - called its tnvariant part. Of course, 1; = id;. Moreover.
if (L, A,Y) 18 a complete lattice, then (I, A, V) 15 a complete sublattice of it.

EXAMPLES:

e (Quord(A, F),Nn,V,t) is an involution lattice with ¢ — ¢~ ' and its invari-

ant part 15 (Con| _,4_ F).N V. id).
. , L _ _ _ _ _ _ B |
o (Refl( A, F). M, L. ¢) is an involution lattice with g — g~ ' and its invariant

part 12 (Tol( A Fl i1 i
e For any lattice L 1its dlrEEt square L? becomes an nvolution lattice, by

. _ , 3 Y . h v E
defimng: 7(z.4) = (y.x), V{z,y) € L.




CENTRAL ELEMENTS IN A LATTICE

An element ¢ £ L of a bounded lattice L 1s called a central elment ot L1t

) ¢ 13 complemented (1.e. 3¢’ € L such that cAd =0 and ¢V ' = 1).

) ¢ 18 neutral 1.e. for any x,y € L the sublattice (¢ . y) 1s distributive.

The central elements of L form a Boolean sublattice of 1t denoted by Cen(L)
If c eCen(L), then ¢ €Cen(L).

(Notins: central pair, semicentral pair, dually semicentral pair)




THEOREM (RP. & SR.):

(1) (Quord(A, F),N,V,t) = (Con*(A, F),N,V.7) & (A, F) has a compati-
ble partial order r & A x A such that » £Cen(Quord( A, F)).

() (Refi{A B A1) = (A By = Jr tCen(RBeflf Al 7))

such that r is antisymmetric and r Lir~! = V.

m x4

Refl( A, F'), Tol( A, F'}) O-modular and pseudocomplemented lattices
Quord( A, F'), Con( A, F') distributive lattices.

Toll A. F') has same additional properties. too:

e Strong O-distributivity: For any a_ 3. v €Tol(A, F'),
aNf=~4A=—yN{alf)=(yNa}ll(yNJ3
@ gy o &0 el Bl withhaal 0 ol 201y

15 a Von Neumann triple, 1.e.: (o, 5, v} 18 a distributive lattice.




New results

THEOREM. Let (A F) be a rm:rjg-r ity aﬂq&bm Then
i) (Quord(A, F).N.V,t) = (Con?(A. F). < (A F) has a mmﬂ:tm
ram;mz:rf ible partial order r ; A % —11 (the fmmzmc Lfﬂw,f gf Ly s N0
} (Refl{A. F} N. Ll ¢) = (Tol’| QFII"IU*‘I — (A.F) has a compatible

Za.f.t ice oTder.

Corollary 1. (1) If (A, F.r) 15 a partially ordered majority algebra and r 1s
a connected order, then any homomorphiam ot (A, F') preserves r.

(1) If (A, F. r) 15 a lattice-ordered majority algebra, then Refl( A. F') 15 strongly
U-chstributive, and any triple o, 3.+ €Refl( A, F'), withan3 = any = 5Ny =
/13 a Von Neumann triple.




An important proposition

Proposition 1. Let (A F') be a majority algebra. Then the follounng are
equivalent:

(1) p and p~! =Refl( A, F) are complements each of other.

(1) p, p! eCen(Refl(A. F)) and o' = p*.

(1) p 28 & compatible lattice order.

[attice-orderd majority algebras

Proposition 2. Let (A F r)| be a lattice-ordered majority algebra. Then

there exists a bijection between the pairs p, p~' of compatible lattice orders of
(A F) with p,p & {r,r "} and the factor congruence-pairs of (A, F).

l 1. - . . i = -
(p.p~!) compatible lattice orders —— (#.8') factor congruece-pair

LA




Corollary 2. Let A= (A F.r) be a lattice-ordered majority algebra. Then
b ! L

(1) A= [] 4i =Refl(A) = [[Refl( A;),
=]

i—1

i T

() Refl{A} =[] Li= A= ][] A withRefl{4,) = L;, 1 <1< n
j=1

—1
(m) (A, F) s directly irreducible == (A F') has no compatible lattice-order
different from r and r~ .

Corollary 3. Any linearly ordered majority algebra is directly irreducible.

Proposition 3. Let (A. F.r) be a lattice-ordered majority algebra. Then the
fi]-EE{}EU-E:-.jZ.g assertions are E’i}'b’.“-i:‘b“ﬂgt‘:'ﬂt_'

(1) Tol(A. F) =Con({A_F).

“1 ) Refl | A FI :QU{H'd{ A F\
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Thank You for your kind attention !




