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Abstract: In 1996, Macintyre and Wilkie achieved several results about the theory
of the ordered field of real numbers with exponentiation. Wilkie managed to prove
its model completeness in [6]. Based on this result, in [3] Macintyre and Wilkie
developed a recursive subtheory of the theory of real exponentiation and showed that
this subtheory axiomatizes the theory of real exponentiation under the assumption
of a famous conjecture of transcendental number theory. It is known as Schanuel’s
conjecture and was first mentioned in the literature by Schanuel’s doctoral supervisor
Lang in [1]. The conjecture states that for any over Q linearly independent numbers
a1, . . . , am the transcendence degree of a1, . . . , am, e

a1 , . . . , eam over Q is at least
m. Its significance lies not only in the fact that it would prove the decidability
of the theory of real exponentiation as described above, but also in its ability to
deduce other unknown algebraical properties such as the algebraic independence of
e and π. The algebraic nature of these numbers had been studied long before the
appearance of Schanuel’s conjecture. Already in 1882, Lindemann proved that ea

is transcendental for every non-zero algebraic number a, from which he deduced
the transcendence of π. He published his results in [2], where he also mentioned a
more general statement without proof, namely that for arbitrary distinct algebraic
numbers a1, . . . , am, the numbers ea1 , . . . , eam are linearly independent over the
algebraic numbers. Some years later, Weierstrass gave a detailed proof of this
theorem in [5]. It is therefore known as the Lindemann-Weierstrass theorem. In my
talk I will present a proof of the Lindemann-Weierstrass theorem from 1956, given
by Niven in [4]. In the end, I am going to point out some yet unproven assumptions
of transcendental number theory that could be proved using Schanuel’s conjecture,
but do not follow from the generalized Lindemann-Weierstrass theorem.
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