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Abstract. The proof is written.
MSC Class: 11J82, 11J72.

To cite from [1],
It is not known if this constant is irrational, let alone transcendental

(Wells 1986, p. 28). The famous English mathematician G. H. Hardy is
alleged to have offered to give up his Savilian Chair at Oxford to any-
one who proved gamma to be irrational (Havil 2003, p. 52), although
no written reference for this quote seems to be known. Hilbert men-
tioned the irrationality of gamma as an unsolved problem that seems
“unapproachable” and in front of which mathematicians stand help-
less (Havil 2003, p. 97). Conway and Guy (1996) are “prepared to bet
that it is transcendental,” although they do not expect a proof to be
achieved within their lifetimes. If gamma is a simple fraction a/b, then
it is known that b > 1010000 (Brent 1977; Wells 1986, p. 28), which was
subsequently improved by T. Papanikolaou to b > 10242080 (Havil 2003,
p. 97).

Let a be any Q number. It is known that for any a the exp(a) ∈ I:
see Ref. [2]. As exp(ln a) = a, either F = ln(a) ∈ I or F = ln(a) ∈ Q.
Latter is not possible because exp(F ) would become an I number due
to Ref. [2], but exp(F ) = exp(ln(a)) = a ∈ Q by direct evaluation.

Let K be an integer in the following.

O(K) = γ + ln(K)−HK ,

where HK is K-th harmonic number, γ ≈ 0.5772 is E.-M. constant. In
the limit O(K → ∞) = 0. It is easy to show that Ô(K) = K O(K) =
K γ + K ln(K) − KHK = 0 in that limit too. First of all, the rate

Ô(K + 1) − Ô(K) = O(K) + ln(1 + 1/K) = 0 in the limit. Secondly,
a function

γ(k) = Hk − ln(k) ,
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Ô(K, k) = K γ(k) + K ln(K) − KHK = 0 at K = k with k → ∞.

These facts point to Ô(K) = 0 at K → ∞.
The integer part of L = KHK is greater than K. Therefore, the

information about K, while K goes to infinity, is being written into the
integer part of L; namely, every value of K corresponds to a certain
value of the integer part of L. Hereby, HK remains rational. Therefore,
L does not turn into an irrational number.

So, K γ +K ln(K)− L = 0 means K γ + I−Q = 0.
So, γ ∈ I.
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