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About the cover

abacabaabacababacabaabacabaca ... 

This month’s cover was produced by Edmund Harriss, coauthor (with Pierre 
Arnoux) of the article “WHAT IS... a Rauzy fractal?” in this issue.  As the article 
explains, first of all a string of infinite length is constructed by starting with 
a, then iterating over and over again substitutions a  ab, b  ac, c  a :

a,      ab,     abac,     abacaba     …

Each of these strings is a prefix in its successor. Then a path in 3D is built 
from this, starting at the origin and moving according to the rules

a = (1,0,0),        b = (0,0,1),         c = (0,1,0).          

Next, the endpoints of the path segments are projected onto the plane 
x + y + z = 1, and the point (x,y) is plotted, with colors according to the direc-
tion of the segment:

As was first discovered by the late Gérard Rauzy, the closure of these 
projections give us a remarkable figure:

Each component of the figure is obtained by applying some powers of a 
certain affine transformation to itself, and integral translations of the figure 
tile the plane:

The nodes of the path cluster around the line with direction (1, ζ, ζ2), 
where ζ = 1/θ, and θ equal to the largest root of the Pisot polynomial

x3 – x2 – x –1 = 0.

Phenomena occurring are related to diophantine approximations of ζ. 
As Arnoux and Harriss explain, some aspects of such figures are still quite 
mysterious.

Harriss tells us that he used the commercial 3D imaging software Rhinoc-
eros, Grasshopper, and Thearender to produce the cover image.

He adds, “Since Rauzy’s time a lot of the work in this area has focused 
on the things that are easier to generalize—in particular, an approach from 
dynamical systems derived from letter substitution rules. In this case we want 
to know if the Rauzy fractal gives a domain exchange map (a 2D version of an 
interval exchange map). Also, as domain exchange maps are invertible almost 
everywhere, the sequence can be generated in the other direction as well, 
creating a sequence without beginning or end. The question of when the pro-
jection of points in this manner gives a domain exchange map is closely tied 
to nontrivially equivalent questions in combinatorics and number theory. An 
affirmative answer is one of the many consequences of the Pisot Conjecture.”

—Bill Casselman, Graphics Editor
(notices-covers@ams.org)
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