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" L Rival: Order, Ice and Surfaces _ 213

Figure 2: (i) One-light’ source order; (ii) with tkop and bottom adjoined the one-light source
order becomes a spherical order ;

Figure 3: (i) One-directional blocking order; (ii) with top and bottom adjoined the one-light |
source order becomes a planar lattice -

' Here is a combinatorial model for iceflow analysis (its motion planning, separability, and
|_visibility) based on order.

Consider a family of disjoint convex figures on the plane, and a “light source” located at
a point p on the plane disjoint from all of the convex figures. A figure B obstructs a figure A
(or B blocks A) if there is a point b € B such that the line joining p to b intersects A. Write
A — B. More generally, write A < B if there is a sequence A = A; - A, = --- — A, = B.
This relation < is transitive and, if there are no directed cycles, then it s antisymimetric,
too, in which case we call it a one-light source order. (See Figure 2.)

If the light source p is located outside the convex closure of these figures then the relation
- < is certainly antisymmetric and, if p is located far from the convex closure, then the light
source would appear to cast a parallel beam of light. In this case, the model actually coincides
with a motion planning model, according to which each figure is assigned a common direction
of motion and a figure B blocks a figure A if there is a line joining a point of A to a point
of B along this common direction. We call the transitive closure of this blocking relation a
“one-directional blocking order. (See Figure 3.) iy
There are indications that order, even lattices, may well play a ¢entral role in these
motion. planning problems. The important properties are closely linked to the graphical
data structures we use to represent ordered sets. The chief one is the upward drawing (alias,
diagram, line diagram, Hasse diagram, directed (acyclic) covering graph) according to which
the elements of an ordered set P are drawn on a surface, usually the plane, as disjoint small
circles, arranged in such a way that, for a,b € P, the circle corresponding to a is higher that
the circle corresponding to b whenever a > b and a monotonic arc is drawn to join them just
if a covers b (that is, for each z € P, a > z > b implies z = b). We also say that a is an
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- Finite free distributive lattices

By Koichi YaMAamoTO

(Received March 9, 1954)

~Introduction.—The problem to mm the order fin) of
ce _distrib ﬁ% i&tﬁm FB{n} generate

ti; p. 1&63_ Gnlﬁf tm first six values of f(n) are computed, :
and enumerations of further fin) appear to lie beyond the scope of
y reasonable mm known today. It might, however, be pointed
out that Morgan Ward, who found f{6) by the help of computing
machm stated [2] an asymptotic relation ;

log; logy fin) ~ n
and that the present author proved in a previous note [3] that
| fim)==0(mod 2) i m=0 (mod 2). |

pmerical results fln), n 6 suggest:
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