MATHEMATISCHES INSTITUT SoSe 2024
DER UNIVERSITAT MUNCHEN April 24, 2024
Pror. OTTO FORSTER

Selected Topics from Number Theory
Problem sheet #2

Problem 5 Let x = cfrac(ag, a1, as, as, . ..) be the CF expansion of an irrational number

x and let
Pn
— = cfrac(agp, ai, az,...,a,), n=0
an

be its convergents. Prove

1
Qn<Qn + Qn+1) .

e
an

Problem 6 Let cfrac(ag, ai,as,...) be an infinite continued fraction with a, € R (not
necessarily integers), a,, > 0 for v > 1. Prove that the continued fraction converges iff

9]
E a, = OQ.
v=1

Problem 7 Let A be the set of all irrational numbers 0 < z < 1 whose decimal expansion

(e o]

T = Z c, 107"

v=1

satisfies ¢, # 9 for all v. Prove that A has Lebesgue measure 0.

Problem 8 Let M be the set of all positive integers m whose decimal representation

N
m = Z ¢, 107
v=0

satisfies ¢, # 9 for all v. Prove that

Z%<oo.

meM

These problems will be discussed Wednesday, May 8, 2024, 16-18 h



