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Introduction

The great scientific discoveries of the 20th century, such as general
relativity, quantum mechanics, and Gödel’s theorem, have profoundly
altered our perception of reality. The goal of the present work is
to enable a broad but enlightened audience to bridge the growing
gap between the subtleties of these advances, usually accessible only
to specialists, and the often unbelievably deformed images of them
presented by popularized accounts.

In one century, physicists have obtained an extraordinarily effi-
cient model of material reality. On the microscopic scale, quantum
mechanics explains the periodic table of elements, predicts the anoma-
lous moment of the electron to the precision of a hair’s breadth com-
pared to the distance from Paris to New York, and has successfully
resisted the most ingenious attempts to disprove it. On the galactic
scale, the observation of binary pulsars yields stunning confirmations
of Einstein’s general relativity, a theory which offers us an encom-
passing vision of the universe, together with practical applications
through the Global Positioning System.

These triumphs are unfortunately tempered by the apparent in-
compatibility of these two fundamental theories: quantum mechanics
and general relativity could be reconciled only by a unified theory of
“quantum gravity,” which so far has only been sketched in the form
of string theory.
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viii Triangle of Thoughts

Likewise, Gödel’s theorem profoundly modifies our perception of
mathematical reality; yet even among mathematicians, the force of its
message is often ignored. For example, what does it mean to have an
assertion that is true yet unprovable, or a non-contradictory system
of axioms that contains a counter-truth?

The present work addresses these issues through an exchange
among three scientists which, by virtue of the diversity of prevail-
ing opinions even within the scientific community, makes it possible
to avoid the dogmatism of an ex cathedra exposé. Each of the partic-
ipants is an angle of a triangle of thought into the midst of which the
reader is invited.

The idea for this book is due to Laurent Chevallier, who inspired
hours of intense pleasure through these free-wheeling conversations
with André Lichnerowicz and Marcel Paul Schützenberger. I would
like to thank Alain Lascoux and Ilan Vardi for their invaluable help,
as well as Ivan Todorov, Patrick Ion, and Gilles Châtelet.
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