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Abstract

In this paper, by considering the notion of congruences on hyper-
lattices we define almost principal ideals on hyperlattices. We inves-
tigate some properties and prove some results about them. Also, we
define compatible functions on hyperlattices and investigate connection
between these functions and almost principal ideals. Then, we define
tensor product of two hyperlattices and present several properties such
as completeness and distributivity on tensor product of hyperlattices.

1 Introduction

Algebraic hyperstructures are a suitable generalization of classical algebraic
structures and first introduced by Marty [15]. Till now, the hyperstructures
are studied from the theoretical point of view and for their applications to
many subjects of pure and applied mathematics [3, 4]. Hyperlattices were
first studied by Konstantinidou and Mittas [12].

We mention here only some names of mathematicians who have worked
in lattices and hyperlattices: J.C. Varlet, T. Nakano, J. Mittas, A. Kehagias,
M. Konstantinidou, K. Serafimidis, V. Leoreanu, I.G. Rosenberg, S. Rasouli,
B. Davvaz, G. Calugareanu, G. Radu, A.R. Ashrafi, for example see [1, 6, 7,
10, 11, 13, 14, 16, 17, 21, 22, 23, 24, 26, 27]. In [8] Jakubik studied several
aspects of the theory of superlattices; in particular he defined congruences
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on hyperlattices and studied the properties of the resulting quotients. Also,
the congruence of hyperlattices are studied in [9]. Compatible functions on
distributive lattices are studied in [18, 19, 20]. In [2, 5, 25] tensor product of
lattices are investigated. In this article, first by considering congruences on
hyperlattices we define compatible functions on lattices and we investigate the
connection between these functions and special ideals on hyperlattices which
we defined almost principal ideals. Also, in the second section we define tensor
product of two hyperlattices and we investigate concepts such as distributivity
and completeness on tensor product of hyperlattices.

2 Basic definitions

A lattice is a partially ordered set L such that for any two elements x,y of L,
glb{z,y} and lub{z, y} exist. If L is a lattice, then we define z Vy = glb{z, y}
and x Ay = lub{x, y}. This definition is equivalent to the following definition.
Let L be a non-empty set with two binary operations A and V. Let for all
a,b,c € L, the following conditions satisfied:

JaAa=aand aVa=a;

JaAnb=bAaand aVb=>bV q;

YJ(@anb)Ac=aA(bAc)and (aVb)Ve=aV (bVec);
Y(anb)Va=aand (aVb)Aa=aq;

Then, (L, V,A) is a lattice.

Join hyperlattice. Let L be a non-empty set, \/ : L x L — p*(L) be a
hyperoperation, where p*(L) is the family of all non-empty subsets of L, and
A: L x L — L be an operation. Then, (L,\/, A) is a join hyperlattice if for all
x,y, 2z € L the following conditions hold:

(DzexVrzand x=xAx;

)
ng(yVZ)=(xVy)VZ and z A (YA z) = (2 Ay) A z;
)

(1
(2
(3
(4

Vy=yVzandz Ay =yAux;
zexA(xzVy) Na\(zAy).

Let A, BC L. Then, ANB={aAblacAbeB}, AVB= |J a\b
acA,beB

2
(3
(4

Let (L,\/, A) be a join hyperlattice. Accroding to [24], we say L is a strong
join hyperlattice if for all z,y € L, y € x\/ y implies that z = x A y. We say
that 0 is a zero element of L, if for all x € L we have 0 < x and 1 is a unit
of Lif forall z € L, x < 1. We say L is bounded if L has 0 and 1. And y is
a complement of z if 1 € z\/y and 0 = z A y. A complemented hyperlattice
is a bounded hyperlattice which every element has a complement. We say L
is distributive if for all z,y,z € L, 2 A (yV2) = (zAy)V(zAz). And L
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is s-distributive if 2 \/(y A z) = (2 \V/ y) A (2 z). Notice that in lattices, the
concepts of distributivity and s-distributivity are equivalent but in hyperlattice
this is not true.

Definition 2.1. Let (L,\/, A) be a join hyperlattice and I, FF C L. We call I
is an ideal of L if: (1) for every z,y € I, z\/y C I; (2) < I implies z € I.
Also, F is a filter of L if: (1) for every z,y € F, x Ay € F; (2) < a such that
x € F implies a € F.

Notice that I is a prime ideal if for any =,y € L, x Ay € I implies that
x€loryel and for every a € L the set I = {x € L | x < a} is an ideal of
L which is called principal ideal.

Definition 2.2. Let (L,\/, A) be a join hyperlattice and  be an equivalence
relation on L. Then, 6 is a congruence on L if for any z,y,z € L and = 0 y
we have z\/z 0 y\/zand c Az 0 y A 2.

In this case, we define binary multioperations Y, A on L/6 by putting

2o Y Yo = (z\V Y)o.xo A yo = (x N Y)o,
for each zg,yg € L/6. We denote (L/0,Y, \) = L/6.

ExAMPLE 1. [8] Let R be the set of all reals with the natural linear or-
der. Furthermore, let S be the set of all pairs (x,y) with z,y € R. For
(z1,11), (x2,y2) € S we put (z1,y1) < (x9,y2) if either (z1,y1) = (z2,y2) or
y1 < y2. Then, (5, <) is a partially ordered set. We define binary multiopera-
tions Y, A on S as follows.

Let a,b € S. We denote by a A b the set of all lower bounds of the set {a, b}.
Next we put

S ifa=19
aYb=bya=< S—{a} ifa<bd
S —{a,b} a,b are incomparable.

Then, (L, Y, A) is a superlattice and we define for (z,y), (z/,y’) € S,
(z,y)p(z’,y") & z=2a".

We have p is a congruence on L.

3 Almost principal ideals and compatible functions

In this section, we define almost principal ideals and compatible functions on
join hyperlattices and we investigate connection between them. Also, we prove
some results about them.



ALMOST PRINCIPAL IDEALS AND TENSOR PRODUCT OF HYPERLATTICES 174

Definition 3.1. Let (L,\/,A) be a join hyperlattice and I C L. We call T is
an almost principal ideal if the intersection of L with every principal ideal is
a principal ideal.

Similarly, we say that the filter F' is principal if the intersection of F with
every principal filter of L is a principal filter of L.

EXAMPLE 2. Every principal ideal is an almost principal ideal.

ExaMPLE 3. Counsider H = {a,b, c} and the following tables:

Then, I = {a, b} is not almost principal ideal, since IN(b] = {b} is not principal
ideal.

Let I, F' be almost principal ideal and almost principal filter of L, respec-
tively. For any z € L we set x7 = Maz(IN | z), 2" = Min(FN 1 x). Consider
the function fr : L — L such that for any z € L we have fr(z) = ;. We
call fr is the projection function of almost principal ideal I. Also, we define
fF(x) =z for every almost principal filter F.

Definition 3.2. Let (L,\/, A) be a join hyperlattice. Function

fiLxLx...xL—1L
—_———

n times

is a compatible function if for every congruence 6 and a;0b; for i = 1,2,...,n,
we have

flar,az,...,a,) 0f(b1,ba,...,by).

Proposition 3.3. If (L,\/, A) is a distributive join hyperlattice, then the func-
tions fr, f¥ are compatible functions.

Proof. Suppose that afb. We prove fr(a) 0f;(b). If u €} a, then u < a and
uANa=u Wehave uNa 8 uANb<be&lb Thus, u § uANb= v and there
exists v € b such that ufv. Therefore, | a 6 | b. Since I is almost principal
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ideal, there exist u,v € L such that l aNI = u,l bNI =] vand | ud | v.
Since u €] u, it follows that there exists ¢ €] v such that ufc. Since ¢ €] v, it

follows that c <wvand cAv @ u Av,cAv=c. Hence, c 0 u Av and uAv 6 u.
Similarly, u A v 8 v, ufv. Therefore, f7(a)df1(b). O

We denote the set of all almost principal ideals of L by J(L) and the set of
all almost principal filters by F(L).

Proposition 3.4. Let (L,\/,\) be a strong join hyperlattice and I(L) be the
set of almost principal ideals of L. The following conditions hold:

(1) L is an ideal of I(L) and a filter of F(L);
(2) L is convex in F(I(L);
(3) There exists a canonical homomorphism F(I(L) — I(F(L).

Proof. (1) First, we prove L is a subhyperlattice of J(L). Consider ¢ : L <
J(L) such that for every x € L we have p(z) =] z. Since | z is almost
principal ideal of L, it follows that L is a subhyperlattice of J(L). If J is an
almost principal ideal of L and z € L, then e AJ ={x Ay |y J} CJ C L.
Therefore, L is an ideal of J(L). Similarly, we can prove that L is a filter of
F(L).

(2) We show that L is convex in J(L). Let x,y € L, J € J(L) and x < J < y.
We have J C L. Thus, all ideals and filters are convex. Therefore, L is convex
in J(L) and J(L) is convex in F(I(L)).

(3) Consider ¢ : F(I(L) — I(F(L) such that o(G) ={F € F(L) | FNJ #
0 for every J € G} and for every z € L, we consider G = {I € J(L) |[{ = C I}.
We define the order relation on G as Fy < F5 if and only if Fo C F;. We show
that G is a filter of J(L). Let I, Iz € G. Hence, we obtain

ixgllﬂlgzll/\lg:{a/\b|a€[1,belg}.

Thus, I1 A Iz € G. Now, let G < I’ € J(L). We show that I’ € G. There exists
I'eJ(L)suchthat Jz CT<I'.Letu€&lx Thus,u<zelanduecl<T.
So, there exists ' € I’ such that u < u’ € I'. Therefore, u Au' =u € I' and
L x CI'. Hence, G is a filter of J(L). O

Notice that if (L,\/,A) is a join hyperlattice, P C L is a prime ideal of L
and 0 is a congruence of L, then we define the congruence of prime ideal P as
0p=(Px P)U(L\P)x(L\P).

Proposition 3.5. Let (L,\/,A\) be a hyperlattice, P be a prime ideal and
I be an almost principal ideal of L. Then, for every xz,y € L\ P we have
(z1,y1) € Op.
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Proof. Since z0py and f is a compatible function on L, we have fr(x)0p f1(y)
and z70,y;. O

In [23] Rasouli and Davvaz proved that if L is a hyperlattice, I C L is an
ideal and x ¢ I, then there exists P € Spec(L) such that I C P, z ¢ P and
for every x,y € L with x # y there exists a prime ideal of L containing exactly
one of x or y. Now, by considering the above fact we prove the following result.

Theorem 3.6. Let (L,\/,A) be a distributive strong join hyperlattice and
f: L™ — L be a compatible function on L. If I, I, ... I, are almost principal
ideals of L, then, J ={x € L |z < f(xy,,%1,,-..,21,)} is an almost principal
ideal of L.

Proof. Suppose that y < x € J. We show that y € J. Suppose that y ¢ J. Then,
y & (Y, Y- --,yr,)- So, by the above results there exists a prime ideal P
such that f(yr,,y5,...,y1,) € P,y ¢ P. Since y < x and P is a prime ideal, it
follows that y ¢ P,x ¢ P. Therefore, z,y € L'\ P. By 3.5 (x,,y1,) € 6;. Since
z < f(zr,25,,...,25,) and x ¢ P, it follows that f(xr,2,,...,25,) ¢ P.
Thus, we have

(f($I171'127--~71'In),f(y117y127~-~,y1n)) ¢ Op.

Since (xy,,yr,) € 0; and f is compatible function, the recent relation is a
contradiction. Therefore, y € J. Now, we prove that the intersection of J with
every principal ideal is a principal ideal. We claim y A f(yr,, Y1y ---5Y1,) =
Maz(JN ] y). We have z = y A f(yr,, Y1z, - - - Y1,,) < y. Let z ¢ J. Thus, there
exists prime ideal @ such that f(zr,,25,,...,21,) € Q,2 ¢ Q. Since y < z € Q,
it follows that y ¢ Q. Similarly, we obtain f(yr,,y1,,.--,91,) ¢ @. Since
(yli’ ZIi) € bg, it follows that (fWnYrs - yln,)? fWn v, 7yIn)) € bg.
This is a contradiction. Thus, z € J. Also, z €] y and so z € JN | y. Now,
let ¢ € JN | y such that ¢ € z,¢ < y. Then, there exists a prime ideal R
such that t ¢ R,z € R. Since ¢t ¢ R, it follows that y ¢ R. Moreover, t € J.
Therefore, t < f(tr,,tr,,...,tr,) ¢ R. Since z =y A f(yr,,Y1p,---,Y1,) € R, it
follows that y € R or f(yr,,¥15,---,Y1,) € R. Also, by compatibility of f and
(yliatli) € 9R7 we have (f(yhayffzv s 7y1n)7 f(thatfw s 7tIn)) € 0R and this
is a contradiction. Thus, for every y € L, Maxz(JN | y) exists. Now, we show
that J is closed under \/. Let x,y € J. We have z = z A f(x1,,%5,,...,21,)
and y =y A f(yr,, Y1y ---»yr1,). Since x,y < '\ y, it follows that | N J C|
(x\Vy)nJand L yNJ C| (z\Vy)NJ. So, Maz(, zNJ) < Maz(] (z\/ y)NJ)
and Mazx(lyNJ) < Maz({ (z\/y) N J). Thus,we have

2,y <maz(l (x\Vy) N J) = @Vy A((f@VYn,. ... f(@Vy)r,).

By the distributivity of Lv z Vy < (f(‘rvy)h,f(x vy)ba ERE f(ff\/y)ln)
Hence, 2 \/ y C J and J is almost principal ideal. O
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Now, let f : (J(L))" — I(L) with f(I1,ls,...,I,) = {z € L | ¢ <
f(mh,ajfz,...,a:[”)}.

Theorem 3.7. Let (L,ﬁ\/7 A) be a strong join hyperlattice and f be a compatible
function on L. Then, [ is a compatible function on I(L).

Proof. Suppose that f is not compatible. Then, there exist I1,Is,..., I,,
Ji,J2, ..., Jy such that (I;, J;) € 0p. Without loss the generality, suppose that

Fli,Is,.... 1)) € P and f(J1, Jos....Jn) ¢ P.Set M = {i € {1,2,....n} |
I; € P}. Thus, we obtain

J(1, J2y ooy In) A Nigaa L A Nigar Ji
%\ f(Il’ 125 EREE) Iﬂ) \/(VZGM Ii) V(\/ieM Ji)'

We have f(J1, Jo, ..., Jn) A NigarLi AN NigrJi € P. Since P is a prime ideal, it
follows that Ajgari € P or Aigarl; € P. Thus, we havel; € P or J; € P and
this is a contradiction. So, by the definition there exists y € f(J1, J2,. .., Jn)
such that y £ f(I1,12,..., 1)V Viea Li VV Vieas i- There exists a prime

ideal @ such that y ¢ @ and f(yjl,y]2,...7y[n)7V Viem LiV Vien vi € Q.
So, we have f(yr,,Yr,,.--,y1,) € Q. But y € f(J1,J2,...,J,). Therefore,

U< fYssYdas--ys,) and f(yr,Ysss---,ys,) ¢ Q. This implies that

(f(y[lvylzw"ayln)af(levyJQv'"7an)) ¢ QQ

We have y;, = Max(L;N | y) and I; < \/;cp i € Q. Then, for every i €
M,I; C @Q and for every j € M,J; C Q. Thus, we obtain (yr,,ys,) € fo
and (f(yrys---y1,)s f(Wss---,92,)) € Og. This is a contradiction and so f is
compatible function on J(L). O

4 Tensor product of two hyperlattices

In this section, we introduce tensor product of two hyperlattices and investi-
gate some related properties.

Definition 4.1. Let Li, Lo be two bounded join hyperlattices. We demon-
strate tensor product of two hyperlattices by L1 ® Lo, where

Li@Ly,={T|T=\,L} =V{a®b]| (a,b) € 0},

1 ifx=0
Li(z)=4q b if0<z<a
0 otherwise.
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Thus, 0 = {(a,b) | T(a) > b} and a ® b = Lj(x) € L1 ® Ly. Consider ¢; :
L - Li®Ly witht1(a) =L =a®1 forevery a € Ly and to : Ly — L1 ® Lo
with ¢2(b) = L} = 1 ® b for every b € Ly. We demonstrate L{(z) = a ® b.
Thus, we have

1 z=0
Li(z)ANLi(z) =< 1Ab=b 0<z<a
bAO=0 otherwise
=Li(z)=a®b.

If Ly, Ly are s-good hyperlattices, then

1V1 z=0
Li(z)V Li(z) =< 1\VbAb=b 0<z<a
b\/0=0 otherwise

Notice that in Ly ® Lo, set Ef =a\/band L{ = a AD.

Proposition 4.2. Let L1, Ly be two bounded s-good join hyperlattices and for
every x € Lo we have x\/ 1 = x. Also, for every ai,as € Ly and by, by € Lo,
ay A b1 S a2\/b2 m L1 ®L2 Then, aq S az orT b1 S b2.

Proof. Suppose that a; £ as. Then, we have a; A by = Lgf(al) =b <
Eg;(al):].\/bgzbg. O

Definition 4.3. Let L, Lo be two bounded complete join hyperlattices. A
complete distributive join hyperlattice D is the free product of Ly, Ly if there
exists homomorphism e : Ly — D and €9 : Ly — D such that e5 o T = ¢4,
where T : Ly — Lo is a homomorphism of hyperlattices and for every complete
distributive hyperlattice K and homomorphisms f; : L1 — K and fs : Ly —
K, there exists a homomorphism f : D — K such that foe; = f1, foes = fo.

Theorem 4.4. Let Ly, Ly be two bounded complete distributive join hyperlat-
tice and for every x € Ly or Ly we have x\/ 1 = x. Then, L1 ® Ly is complete
distributive free product of hyperlattices L1 and Lo.

Proof. First, we show that for every a,b,c € L1 ® Lo, (a\/ b)Ac= (aAc)\(bA

b a
¢). In other hand, we show that Lf"' = Eélf. It is easy to see that the recent
relation holds. Now, suppose that S C L; ® Ly. So, we have

St C{V €Ly | Vb€ Ly, bAY =1b},
StC{a €L, | Va€ Li,aNad =a}.
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Hence, S* and S* have the least element. Now, consider ¢ : L1 — L; ® Ly with
ti(a) =a®1=L{ and tg : Ly — L1 ® Ly with t5(b)) =1®b = L}. Let K be
an arbitrary complete distributive hyperlattice and f1 : L1 — K, fo : Ly — K
be homomorphisms. Consider the homomorphism f : Ly X Ly —» K with
f(a,b) = fi(a) A fa(b). We expand ftof:L ®Ly — K. Thus, for every
T € L1 ® Ly, we have

) = fVier L)) = Vier £(ai bi) = Ve (f1(ai) A fa(bi))-

In particular, f(L{) = fi(a)Af2(1) = fi(a)Af1(1®1) = f1(anl) = fi(a). Also,
foti(a) = fla®1) = f(L}) = fi(a) and fota(b) = f(1@b) = fi(1) A f2(b) =

f2(b). Now, we show that f is a homomorphism of hyperlattices. We have

F(T) = Vier fr(ai) A fa(bi)
= Nar(V; filai) Vs f2(bs)
= Nor{f1(Vyai) V f2(V;_;bi)}
= Nor{f1(a;) V f2(b;))}-

Also, f preserves A and L; ® L is the free product of hyperlattices. O

Definition 4.5. Let (L, \/, A) be a bounded complete distributive hyperlattice
and A’ C L. We call A’ is independent if for every a € A’, we have 0 €

a Va’GA’fa’ al‘

Proposition 4.6. Let Ly, Ly be complete hyperlattices. If {a; | i € I} and
{bj | j € J} are independent subsets of Ly and Lo, then U = {a, ®b; | (i,]) €
I x J} is independent subset of L1 & La.

Proof. Suppose that U is not independent. Then, we have
O¢ai®bj/\\/{ai®bj | (i,7) € I x J—(i/,j/)}.

Thus, there exists T € L1 ® Ly such that 0 ¢ (LZ,/ A T)(z). Therefore, for
0 <z < aj, weobtain 0 ¢ b; AT'(2) and 0 € b; AV ;7 bj. Thus, {b; [ j € J}
is an independent subset of Lo and this is a contradiction. O

Theorem 4.7. Let Ly, Lo be two bounded distributive strong s-good join hy-
perlattices such that for every b € La, 1 € 1\/ b and L1 ® Ly is a distributive
hyperlattice.

(1) Ifa € L1,b € Ly are meet-irreducible elements, then E; is meet-irreducible
m L1 ® LQ,'

(2) If T € L1 ® Ly is meet-irreducible, then for every x € L1, T(x) € Lo is
meet-irreducible.



ALMOST PRINCIPAL IDEALS AND TENSOR PRODUCT OF HYPERLATTICES 180

Proof. (1) Suppose that Ty ATy, = Ef. If 2 = 0, then T (x) A To(z) = 1/ 1.
Thus, Ti(z) = Ta(z) = 1. If 0 < & < a, then E}(z) = 1V b. Therefore,
Ty ATy = 1\/b. Since 1V b < Th (), Ta(z) and Ti(z),Ta(z) < 1 € 1\/ b, it
follows that Ty (z) = Ta(x) = 1V b. If z £ a, then Ty AT, = b. Since b is
meet-irreducible, it follows that T} = b or T = b.

(2) Suppose that T'(x) = my Amg, T'(x) # my,me, Ty =T \/ L}, and T =
T\ L,,. Then, we have Ty ATy = T'\/ (L5, ALY, ). Let 2 < mq, mo. We have
T(x) = T(x)\/(m1 A mg). Thus, by the distributivity we obtain T = Ty A T
and since T is meet-irreducible, we have T'= T} or T' = T5. For every = < a, we
have Th = (my1 Ama) \/ m1 # mq Amg and Ty = (mq1 Ama) \/ ma # mq A ma.
This is a contradiction with meet-irreducibility of T. Thus, T'(z) = m; or
T(x) = ma. O

Definition 4.8. Let Li,Ls be two join hyperlattices and 8§ C L; x Lo.
We call that 6 is a G-ideal if 6 is an ideal and (a;,b;) C 6 implies that

(/\iejai,VjEJ bj) g 6 and (\/iel ai,/\jejbj) Q 0.

Theorem 4.9. L, Ly are two complete distributive strong infinite join hy-
perlattices if and only if Ly ® Lo is a complete distributive infinite join hyper-
lattice. (Notice that in if part of theorem Ly, Lo should be ordered and order
<, < should be coincide).

Proof. We make a one to one correspondence between T' € L1 ® Lo and 6 =
{(a,b) | T(a) = b}. By the definition of L; ® Ls, the construct of \/7T; is
equivalent to the construct of Uf; = Uo(T;). We use the induction for this
construction. Put #(®) = Ug(T;) and for each ordinal number € such that
e=7+1 put

0° ={(z,y) | (z,y) < (V @i, Ayi) or (z,y) < (Azi, V ¥i), (zi,9:) C 07}

When ¢ is a limit ordinal, we put 6 = U...07. Suppose that ¢ is the first ordi-
nal number such that #0 = 01, Then, we have 0 = o(\/ T;) =< Uo(T};) > .
We show that 6 is a G-ideal of Ly x Lo. Let (z1,31), (%2,32) € 6. Thus,
there exist £1,69 < eg such that (z1,y1) € 0%, (za2,y2) € 6°2. We show
that (z1\/ x2,y1 V y2) € 6°. This relation holds by the definition. Also, the
second condition of ideals holds. If (a;,b;) C 6, then (a;,b;) € 6°. Thus,
(@i, b;) < (V @i, Ay;) or (a;,b5) < (Axg, Vi) If a; < Vi, by < Ay;, then we
have (\/ a;, Abj) C 6°. Therefore, 6 is a G-ideal. Since #° = Uo(T;), by the
definition, we have § =< Uo(T;) > is a G-ideal. Now, let T, T; € L1 ® Lo. We
show that T A,c; Ti = ;e (T AT;). Since T; < \/T;, < is an order and
by the coincidence of two orders, we have \/(T'AT;) < T A (\/,c; T;). For the
converse, let (x,y) € o(T)No(\/ T;) such that o(T) is G-ideal correspondence
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T. Thus, (z,y) € o(T) and we obtain

(z,y) € o(VTi) = {(,9) | (x,y) € 65}

such that ¢ < g9. We prove by the induction on €. We show that (z,y) €
oc(V(T ANTy)). If e =0, then (x,y) € o(T;) and (x,y) € o(T). Thus, (z,y) €
o(T) ANo(T;) and (z,y) € \/(o(T) A o(T;)). Now, let for &/ < e results hold.
If e =741, then (z,y) < (V x4, Ay;) or (z,y) < (Azi, \V ;) for (x;,y;) C 6.
Since L1, Ly are distributive, it follows that (z,y) = (\/ 2, Ay;) and in the
second case (z,y) = (Az;, \/ yi). We have (x; Az, y; Ay) < (24,9;) € 07 such
that 7 < e = 741 and (z;Az, y; Ay) < (z,y) € o(T). Since o(T) is a G-ideal, it
follows that (z;Az, y;Ay) € o(T). By hypothesist, (z;Az, y;Ay) € o(\/(TAT)).
Since o(V (T A T;)) is a G-ideal, it follows that (\/ x;, Ay;) € o(V(T A T;))
and (Az;,\yi) € o(V(T AT;)). By properties of G-ideals, we have (z,y) €
o(\VM(T ATy)). If € is a limit ordinal number, by the definition of §¢ we have
(z,y) € s(V(T A'T)). Therefore, o(T)Na(\VT;) Co((WT AT;)) and Ly ® Lo
is distributive. O
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