






When the organisers of the WORDS 2009 conference learned about the
passing away of Imre — as I forwarded them the messages of Yoshi and
Arnaldo — they decided to have the second morning session dedicated to
his memory and they asked me to say few words of rememberings. This
session of September 15th was chaired by Antonio Restivo, who first said
few words on his first meeting with Imre in 75, and his long friendship
and admiration for him. On the screen was projected one of the picture of
Imre that I had downloaded from the web site of ime@usp. I then read the
following text.1

Imre Simon passed away on August 12, two days before turning 66.
He suffered from a lung cancer which has been discovered about a year ago.
The news stroke our scientific community. Together with Aldo [de Luca] and
Antonio [Restivo], Clelia [de Felice] asked me to prepare a short ‘ricordo de
Imre’.

I shall not present nor analyse his multifaced work. I shall not explain
why he is famous and how he deserves it. I shall share with you some of my
remembering of him; I shall tell you how I already miss him.

Imre was a great scientist, a great researcher, of course. I want to recall
that he was a great writer of mathematics as well.

In 79-80, he spent a sabbatical year at Litp, and thanks to Dominique
Perrin who embarked me in the Lothaire’s team, I worked with Imre, and
we co-authored the chapter ‘Subwords’ of the first Combinatorics of Words
volume. At that time, I had already written two thesis, and several papers,
of which I was rather content. But then, with Imre, I learned again how to
write. The characterisation of piecewise testable languages, due to him, was
supposed to be one of the highlights of the chapter. I started to write from
Imre’s paper of 75. Imre came, and discarded everything. He gave a new
formulation, completely within the theory of words. As we are in a WORDS
conference, it makes sense to give it explicitely It goes as follows:

If u and v have the same set of subwords of length m, they both
divide a word w which has also the same set of subwords of
length m.

In other words:

If u and v have the same set of subwords of length m, they can
be intertwinned in such a way that no new subword of length m
appears.

1Some pictures of that session can be found at
http://picasaweb.google.com/words.conferences/WORDS200915September2009#
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504 CH. III . THE PERTINENCE OF ENUMERATION
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Figure SE.2.2: The ‘restriction’ of V ′ to V ′
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2.18 Show that every automaton over A with spontaneous transitions is equivalent to an
automaton without spontaneous transitions.73

Solution : We write A = 〈 I, E, T 〉 where E is a matrix whose entries are finite unions of
letters of A, and possibly of 1A∗ . We write E = Z + G where the entries of Z are either 0
or 1A∗ , and where those of G are finite unions of letters. We can consider Z to be a boolean
matrix, and Z∗ is defined. We then have

|||A||| = I · E∗ · T = I · (Z + G)∗ · T = I · (Z∗ · G)∗ · Z∗ · T .

The automaton A′ = 〈 I, Z∗ · G, Z∗ · T 〉 is, like A, an automaton over A without spontaneous
transitions and is equivalent to A.

2.20 Show that the behaviour of the M-automaton S2 is a series whose support is all of
{a, b}∗ and whose coefficients are less than or equal to 4.74

Solution : The support of |||S2||| is the whole of {a, b}∗,
because of the loop at p. The rest is more subtle.

We recognise in S2 the forward closure of the M-
automaton S3 whose form itself shows not only that
the support of the M-series that it recognises is the
star of the language S3, that is,

S3 = (a + b)(b b + ab∗a + bab∗a)∗ ,

but also that the coefficient of each word f in S3
∗ gives

the minimum number of times the spontaneous tran-
sition

q
1 1A∗−−−−−→
S3

p ,

must be followed to accept f ; that is, the smallest n
such that f ∈ S3

n . A case-by-case examination then
shows that, whatever f is, this smallest n is at most 4;
that is, S3

∗ = S3
!4 .
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73This exercise anticipates Proposition 2.14, of which it states a special case.
74This exercise and its solution, whose material was borrowed from Imre Simon [237], enables me

to mention a very beautiful problem in automata theory. We say that a language L has the finite
power property if there exists an integer n such that L∗ = Ln . The problem, posed in 1966 by John
Brzozowski, is to know if it is decidable whether a rational language has the finite power property. It
was answered positively in 1978 by Kosaburo Hashiguchi [114] and independently by Simon himself
[236]. This problem is obviously related to that of star height, and Hashiguchi’s solution to that
problem, mentioned on p. 216, is based on the study of M-automata. For an accessible presentation
of these problems and their relationships, as well as comprehensive references, see [237].
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