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Introduction

Definition
A function

f:[0,1]" — [0, 1]
is called a McNaughton function of n variables iff it satisfies the
following conditions:
@ f is continuous,

@ there are linear polynomials ps, ..., px such that for each 1 < < k.
bi, m; € Z and for each x € [0,1]" there is and index j with

f(x) = p; (%)
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Introduction

The Free, (MYV) is isomorphic to the MV-algebra of McNaughton
functions of n variables.
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Lattice prime filters of Free, (M)

Let v € [0,1]" and B = (vi,..., v,) an orthonormal base of R”
satisfying that there are 61, ...,d, such that

{v—|—61v1, L 12 T e o/ JE R VA | —l—5,,v,,} - [0, 1]”.

Let us define
oy : Free, (MV) — [0,1] x R”

¢vB(f) =

<f(v),§‘i(v),g\f2 (v+51v1),...,aavfn(v+51v1+...+£,,_1v,7_1)>

Where €1,...,e, € Ry are such that f is linear in the convex hull of
{viv+evi,...,v+eivi+ ...+ €p_1Vp_1+EnVn}
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Lattice prime filters of Free, (M)

If we consider [0,1] x R" oredered lexicographically thus
oy : Free, (MV) — [0,1] x R”

is a lattice homorphism.

Every lattice prime filter of [0, 1] x R" has the form of

S(bo,...,bm) = {(ao, dly ..y a,,) . (bo, ey bm) S (ao, N am)}

for some 0 < m < n and some (by,...,by) € (0,1] x R" or
S(JISO,...,bm) ={(a0,a1,..-,an) : (bo,...,bm) < (a0,...,am)}
for some 0 < m < n and some (b, ..., bnm) € [0,1] x R".
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Lattice prime filters of Free, (M)

Theorem

For every lattice prime filter P of Free, (MY) there exist v € [0,1]" and
B = (w,...,vy,) such that

P =, 5(S)

for some lattice prime filter S of [0, 1] x R".
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Lattice prime filters of Free; (MYV))

Given a, b € [0, 1] the following sets are prime filters of Free; (MYV)
a. Pb = <p;13 (Sp) = {f € Free1 (MV) : f(a) > b}
b. Pb" = go;é (SF) = {f € Free; (MV) : f (a) > b}

p? po+
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Lattice prime filters of Free; (MYV))

Given a, b € [0,1] and m € Z, the following sets are prime filters of
Free; (MYV)
bm -1
a P1 =9, (Sbm) =
{f € Free; (MV):3e >0M0< I <e¢, f(a+0)> b+ md}
b,m 71
b. P = ¥a,(-1) (S(bym)) =

a,—1 —

{f € Free; (MV) :3e >0M0< 0 <e¢, f(a—0)> b+ md}
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Open sets of X (Free; (MYV))
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Open sets of X (Free; (MYV))
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Open sets of X (Free; (MV))

If we define C* C X (Free; (MV)) by
@ PP c Criff (a,b) € C,
Q@ Pb" e C*iff (a,b) € int (C),
@ P2"eCriffIe>0Y0<d<e, (a+d,b+md)eC,
Q@ P2 e CHiff I >0Y0<d<e, (a—d,b+md)eC,
then the family of C* is a base for the topology of X' (Free; (MYV)).
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Open sets of X (Free; (MYV))

Pb e C
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Open sets of X (Free; (MYV))

P e C*
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Open sets of X (Free; (MYV))
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Open sets of X (Free; (MYV))

b,m
P, e
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Different dualities

DLI-algebras ‘ Implicative Lattices
a—(bAc)=(a—b)AN(a—c)|a—(bAc)x(a— b)A(a—¢)
(avb)—cm~(a—c)AN(b—c)|(avb)—c=(a—c)AN(b—c)

)
)

( )
a—1lr1 a—(bve)=(a—b)VvV(b—c
0—a~x1 (anb) wc~(a—c)V(b—c
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Different dualities

DLI-algebras | Implicative Lattices
CelaniTa C X (A)® | Martinez ®:S(A)xS(A) — S(A)
Martinez-Priestley p:D(S(A)) x S(A) — S(A)

Where S (A) = X (A) U {0, A}.
(P,Q,D)e Talff {fac A:3(f,g)ePxQ f<g—a}CD

®(P,Q) = LEJP{y:X—WGQ}

p(B(a),P)={xcA:x—a¢ P}
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Different dualities

If A is a DLI-algebra

AFa— (bVc)=(a—b)V(b— 0)
iff
(P,Q,D),(P,Z’ W)E TA Implles
dK, KCDNW and ((P,Q,K) € Taor (P,Z,K) € Ta)

AkE(aAb)—cm~(a—c)V(b—c)
iff
(P,Q,D),(P,Z’ W)E TA |mp||es
3H, @,Z C Hand ((P,H,D) € Ta or (P,H,W) € Ta).
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Different dualities

If A is a bounded Implicative Lattice

AEa—1=1iff YP,Qec X (A), ®(P,Q)#0
VP € S (A {0}, n(3(1).P) = 0.

AE0—a=1iff VQe X(A), (A Q)=A
VP e S(A)\{0}, n(8(0),P)# A.
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Different dualities

If A is a DLI-algebra and an Implicative Lattice, ® can be described using
the ternary relation Tp by:

A if P=Aand Q # 0,
) A if Q=Aand P#0,
®(P.Q) = 1] if P=0orQ=0,
D

if P,QeX(A) and Ta(P,Q)=[D).
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Different dualities

If A is a DLI-algebra and an Implicative Lattice, iz can be described using
the ternary relation Tp by:

0 if P=A
A if P=0,
nB@)PY=3 b if Pex(A) and.
(D] ={Qe X (A): T(P,Q)N B (a) # 0}
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Different dualities

If A is a DLI-algebra and an Implicative Lattice, Ta can be obtained by:

(P,Q,D)e Taiff ®(Q,P)CD.
De(\{Ba(a):a€ Aand u(B(a),P)}.
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Ternary relation Tree,(my)

(P, Q,D) € Tree, (1) if one of the following propositions holds

P \ Q | Conditions D
PP T P [1<b+c PPOCC D
Pr | P |1<b+c pboct C D
P2 | P | 1<b+c Pboc C D
PE | PSM | 1<b+c pboc C D
P | P | 1<b+c pboct C D
PE | PO | 1<b+c pboct C D
PYT I PSM | 1<b+c pboct C D
PY | PO | 1<btc Py o™k C D
PoM | POl [ 1=btc|0<m+k| P CD
Po | PSR [ 1<btc pboc C D
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Summarizing

o X (Free, (MV))
@ The family of C* is a basis for the topology of X (Free; (MV)).

@ We have compared the Priestley dualities for Implicative Lattices and
DLI-algebras.

@ We have decribed the ternary relation
Threes () C X (Freer (MV))*.
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THANK YOU !

Any questions?
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