





























Figure 7: Bottom to top, left to right: x. =1.4,0.3,0.2,1.0,1.2,1.2
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Figure 8: Bottom to top, left to right: x. = 2.4,2.7,0.8,0.4,3.9,3.1
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at the 90% co-=dence level most of the time, with an average confidence at about
the 95% level ¢- better.

7 Discussion

We have no ii:sion that the two measures we used are adequate to characterize
randomness in zolygons. It seems that random polygons should have a certain “con-
volutedness.” * precise measure of this suggests itself: define the convolutedness of a
polygon to be —aximum link distance of a path from any point in the plane exterior
to the polygor o infinity. Here the path must avoid the interior of the polygon,
and its link diszznce is one plus the number of turns in the path. For example, the
polygon in Fir .4 has convolutedness of 3, because there is a point (shown) that
requircs Lthree s:gments (two turns) to reach infinity.

A convex p:.vgon has convolutedness 0, and a spiral polygon has high convolut-
edness. It seerz: that for a fixed n, our algorithm should evolve to a convolutedness
dependent on =. If the limiting mean value of convolutedness were known, then this
would give a —ethod of defining “sufficient mixing”: run the algorithm until the
expected convi.atedness is attained.

We therefo= pose as an open problem: what is the expected convolutedness as a
function of n f:r our algorithm as t — o0 ?

References
[EKM*90] P. Zpstein, A. Knight, J. May, T. Nguyen, and J.-R. Sack. A workbench

for omputational geometry (WOCG). Technical report, Carelton Uni-
versty, 1990.

12



Figure 9: n = 36, six snapshots up to ¢ = 2000.

13



30

20 4
—a— Chiv

Chi_v

—eo—— Chi_e

1000
Iterations

Figure 10: n = 36, Chi-square values.
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Figure 12: n = 72, Chi-square values.
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Figure 13: n = 180, Chi-square values.

Figure 14: A polygon of convolutedness 3.
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Figure 1: n = 36, five time steps (seed = 4).



Figure 2: n = 36, five time steps (seed = 10).



Figure 3: n = 36, t = 1000, six different random seeds.



Figure 4: n = 72, t = 1000, six different random seeds.



Figure 5: n = 180, ¢t = 1000, six different random seeds.
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