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Abstract.
The lattice operations for split subsets are considered when the values of membership
function belong to the pseudo-boolean algebra.

Let us consider a set of pairs of kind (uIA,(l—u)IA), where ADQ Qs universa

domain, A- his fixed subset, M- any mapping of € into [0,1] and La. characteristic function or
indicator of A /1/.
Introduce L (greatest lower bound) and C (least upper bound) operations traditionally
componentwise:
(x,Y)o(z,T)=(xDz,yOT)
(x,Y)oO(z,T)=(x Dz,y OT)
Take arbitrarily two pairs (s (1-1)14) , (V1A (1=v)14)  WVOLOM® ang consider
their l.u.b. and g.l.b:
((ut o TVE)OO)((A=p)1, OA=V)1 4 )(X)) =

(00) if xOA
(v(x), 1- u(x)) if xOA, u(x)SV(x)
(60, 1-v() it x0A, u(x)>v()
(s v ), (@), DE=v)r)K)=
(00) if xOA
(u(x), 1—v(x)) if xOA, u(x)SV(x)
_ V(). 1-p(x) if xOA, u(x)>v(x)

Thus the set of kind M a(1=1)14) is not closed with respect to operations C and C. If we

want to keep closety, then operations will be defined as follows: (x¥)o(zT)=(x 0z Y0T)
In this case, we have:

(rx OV, ((-p)r, D)) 2

(0,0) if xOA
(v(x), l—v(x)) if xOA, u(x)s v(x)
_ (%), 1-(x) it xOA, u(x)>v(x)
(rp o)) (@-p)r, DE-v)E (X)) 2
(0,0) if xOA
(u(x), 1-p(x)) if xOA, u(x)<v(x)
_(v(x), 1-v(x)) if xOA, u(x)>v(x)

L and L operation;induce afollowing partia ordering relation between the pairs
(X,Y)<(z,7) = (X,Y)O(z,T)=(2,T) -
- (x¥)BEZT)=(X.Y) = (X(u) £ Z(0) g (M(w)2T(w)
X,Y,Z,TO[01]*,udA

The complement X-Y)° of pair (X.Y) is defined in thisway: (<:Y)=(la\ X 141Y)
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Denote by asymbol L the lattice of fuzzy subsets of Q and by symbols L' the lattice of same
subsets with reverse order. It isfairly straitforward to show that the following theorem holds:

THEOREM 1. Pairs of kind (M4 (1=H)1) for fixed ADQ ang any MOLOM® form

complemented distributive lattice, which is a sublattice of L X L' satisfying de Morgan's law; the
complement isinvolutory and order reversing.
Now suppose, that the values of membership function H belong to the pseudo-boolean

algebra B:<B’S> /2]. As intuitionistic negation is not, in general, involutory, the unique splitting
into contrary pair isimpossible /3/. In this case, the construction defined below perhaps proved to
be useful.

We introduce the“ = “ relation between elements of B and between their pairs as follows:

(a=b)=(a’ =b")

DEFINITION 1. , a,b0OB  Here ( )’ denotes pseudo-complement.
(ab)=(c,d))=((a=c)and(b=d))

2. aquDB_

3 (a’b)Dg(aD’bD)’ a,b0B
Itisevidentthat “= " isan equivaence relation.
THEOREM 2. If & =8, B =D, hen

((2,.27) O(b,.b7))= ((2,.85) O(b, b5)) (ay.a0)" =(a,,a5)"

PROOF .
(a,a7) 0(b,,b)=(a, Ob,,a’ Ob")=(a, Ob,,a; 0by)
(2,,8;) (b, b;)=(a, Ob,,a; Ob;) (2, Ob,)"=a; Ob;_a; 0by'=(a, Ob,)"
2. follows immediately from definitions. ’
Let B OB bethe set of elements satisfying the following condition:
(adb)"=a"0Ob"
THEOREM 3, If &b,c,d0B a=a, b, =D, e

(a2 O, b0))=((=,.27) O(b, .b7)
Proof by analogy with case 1. of theorem given above. Thus, we can consider the factor set

B xB%
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