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Mathematical Morphology for
Boolean Lattices

J.SERRA

2.1 SUMMARY OF BOOLEAN LATTICES

In this chapter we shall add the properties of distributivity and complementa-
tion to the complete lattice. The new structure is called a complete Boolean
lattice, or complete Boolean algebra. These new properties, especially the
latter, enrich the space directly, with their qualities, and indirectly, by
creating a space of points E, underlying the lattice . This appears clearly in
the following review.

Modular lattices, distributive lattices

In any lattice #, for all triplets X, Y, Z, we have

(2.1 XV(YNZ)<(XVYINXVZ),
and in particular

(2.2) X< Y=2XVIANLD)SXVY)ANZ

The lattice is called modular when in (2.2) the second inclusion is an equality,
and distributive when the more general relation (2.1) is an equality. Any
distributive lattice is modular and, by duality, will satisfy the following
relation, which corresponds to (2.1):

XA(YVZ)=(XAY)V(XAZ).
A lattice is distributive if and only if

XNZ=YNMNZ,

XVvZ-= szlz’xz Y,

and modular if and only if this implication holds when X and Y are
comparable elements.
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