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The articles([15],[[18],[[19],[[6],[17],[[8],.[1],[15],[[2],[[14],[[1],.[3], [[11],[[21],[[4],[[8],[[5],[[20],
[12], and [13] provide the notation and terminology for this paper.

1. PRELIMINARIES
One can prove the following propositions:

(1) LetRbe arelational structure argbe a full relational substructure & Then every full
relational substructure &is a full relational substructure &

(2) LetX be a 1-sorted structur¥, Z be non empty 1-sorted structureshe a map fronX
intoY, andg be a map fronY into Z. If f is onto andyis onto, thery- f is onto.

(3) Forevery 1-sorted structukeand for every subseét of X holds(idx)°Y =Y.

(4) For every seK and for every elemerd of 2é holdsTa= {Y;Y ranges over subsets Kt
acvY}.

(5) LetL be an upper-bounded non empty antisymmetric relational structura bedn ele-
ment ofL. If T, <a,thena=T,.

(6) LetS T be non empty posetg,be a map fron8into T, andd be a map fronT into S. If
gis onto and(g, d) is Galois, therT and Imd are isomorphic.

(7) LetLs, L, L3 be non empty posetg; be a map fronk; into Ly, g, be a map fronk; into
Lz, di be a map froni; into L, andd, be a map fronis into Ly. If (g1, d1) is Galois and
{9z, d2) is Galois, thengy - gi, di - do) is Galois.

(8) LetLy, Ly be non empty poset$,be a map fronk; into Ly, and f; be a map froni, into
L. Supposef; = (f qua function) ~* and f is isomorphic. Ther{f, f;) is Galois and{f,
f) is Galois.

(9) For every seX holds é is arithmetic.

Let X be a set. Observe thaéZs arithmetic.
Next we state four propositions:
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(10) LetL,, L be up-complete non empty posets ahdbe a map froml, into Lp. If f is
isomorphic, then for every elemexbf Ly holds f°{x= | f(x).

(11) For all non empty posets;, L, such that_; andL, are isomorphic andl; is continuous
holdsL> is continuous.

(12) Letly, Ly be lattices. Suppose; andL, are isomorphic andl; is lower-bounded and
arithmetic. Therl, is arithmetic.

(13) Letly, Ly, L3z be non empty posets, be a map froni; into Ly, andg be a map froni.,
into L3. Supposef is directed-sups-preserving agds directed-sups-preserving. Thgnf
is directed-sups-preserving.

2. MAPSPRESERVINGSUP'S AND INF'S
Next we state several propositions:

(14) LetL, Ly be non empty relational structurdsbe a map front; into L, andX be a subset
of Imf. Then(f,)°X =X.

(15) LetX be a setandbe a map fromg into Zé Suppose is idempotent and directed-sups-
preserving. Thew, is directed-sups-preserving.

(16) LetL be a continuous complete lattice aple a kernel map frorh into L. If pis directed-
sups-preserving, then Imis a continuous lattice.

(17) LetL be a continuous complete lattice apde a projection map frorh into L. If pis
directed-sups-preserving, then jnis a continuous lattice.

(18) LetL be a lower-bounded lattice. Thé&ns continuous if and only if there exists an arith-
metic lower-bounded latticé& such that there exists a map frofninto L which is onto,
infs-preserving, and directed-sups-preserving.

(19) LetL be a lower-bounded lattice. Thénis continuous if and only if there exists an al-
gebraic lower-bounded lattick such that there exists a map frofinto L which is onto,
infs-preserving, and directed-sups-preserving.

(20) LetL be alower-bounded lattice. Then

(i) if Lis continuous, then there exists a non emptyXsand there exists a projection map
from 2§ into Zé such thatp is directed-sups-preserving ahand Imp are isomorphic, and

(i)  if there exists a seK and there exists a projection magdrom Zé into Zé such thatp is
directed-sups-preserving ahdand Imp are isomorphic, theh is continuous.

3. ATOMS ELEMENTS
The following proposition is true

(21) For every non empty relational structureand for every elemenk of L holds x €
PRIME(L®P) iff x is co-prime.

LetL be a non empty relational structure andddte an element df. We say that is atom if
and only if:

(Def. 1) 1| < aand for every elemerit of L such thatl| < bandb < aholdsb=a.

LetL be a non empty relational structure. The functor AT@QMyielding a subset df is defined
as follows:

(Def. 2) For every elementof L holdsx € ATOM(L) iff x is atom.
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We now state the proposition

(ZSE] For every Boolean lattick and for every elemers of L holdsa is atom iff a is co-prime
anda# 1.

LetL be a Boolean lattice. Observe that every elemehtwhich is atom is also co-prime.
The following propositions are true:

(24) For every Boolean lattide holds ATOM(L) = PRIME(L®P)\ { L }.

(25) For every Boolean lattideand for all elementsg, a of L such that is atom holdsa < x iff

ag X

(26) LetL be a complete Boolean lattic¥, be a subset dof, andx be an element df. Then

(27) LetL be a lower-bounded antisymmetric non empty relational structure with g.l.b.8,and

xMsupX = | | {xMy;y ranges over elements bf y € X}.

y be elements of. If xis atom andy is atom andk # y, thenxny = 1.

(28) LetL be a complete Boolean latticg,be an element ok, andA be a subset of. If

A C ATOM(L), thenx € Aiff xis atom and < supA.

(29) LetL be a complete Boolean lattice aixd Y be subsets oE. If X C ATOM(L) and

Y C ATOM(L), thenX C Y iff supX < supy.

4. MORE ON THEBOOLEAN LATTICE

The following propositions are true:

(30) For every Boolean lattide holdsL is arithmetic iff there exists a s&t such that. and %

are isomorphic.

(31) For every Boolean lattide holdsL is arithmetic iffL is algebraic.

(32) For every Boolean lattide holdsL is arithmetic iffL is continuous.

(33)

For every Boolean lattide holdsL is arithmetic iffL is continuous antl®P is continuous.

(34) For every Boolean lattide holdsL is arithmetic iffL is completely-distributive.

(39)

satisfied:
(i) Liscomplete, and
(i) forevery elemenk of L there exists a subsktof L such thaiX C ATOM (L) andx = supX.
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