
1. Look at english wikipedia for Liouville numbers.
2. We will prove that it is a Liouville number, and, thus, trancendental.
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3-. Look at the complementary material. Yimin Ge, Elementary Properties of Cyclotomic Polynomials.
4. Complementary material. Theorem 2.
5. Complementary material. Lemma 2 and Corollary 2.
6. Complementary material. Theorem 3.
7. Complementary material. Lemma 3.
8. Complementary material. Lemma 4 and Corollary 4.
9. Complementary material. Theorem 4.
10. Complementary material. Theorem 5.
11. Complementary material. Theorem 6.

12. Let pn(x) = x2n + x2n−1
+ 1 and qn(x) = x2n − x2n−1

+ 1. Then, pn(x) = p1(x)q1(x) · · · qn−1(x).
It is clear that p1(x) = x2 + x + 1 is irreducible.

Also, Φ3·2n(x) = Φ2n (x3)
Φ2n (x) = x3·2n−1

+1

x2n−1+1
= x2·2n−1 − x2n−1

+ 1 = qn(x) is irreducible.
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