
Abstract

— In the thesis some combinatorial statements are analysed from the reverse
mathematics point of view. Reverse mathematics is a research program, which
dates back to the Seventies, interested in finding the exact strength, measured
in terms of set-existence axioms, of theorems from ordinary non set-theoretic
mathematics. — After a brief introduction to the subject, an on-line (incremen-
tal) algorithm to transitively reorient infinite pseudo-transitive oriented graphs
is defined. This implies that a theorem of Ghouila-Houri is provable in RCA0

and hence is computably true. — Interval graphs and interval orders are
the common theme of the second part of the thesis. A chapter is devoted
to analyse the relative strength of different characterisations of countable in-
terval graphs and to study the interplay between countable interval graphs
and countable interval orders. In this context the theme of unique orderability
of interval graphs arises, which is studied in the following chapter. The last
chapter about interval orders inspects the strength of some statements involv-
ing the dimension of countable interval orders. — The third part is devoted
to the analysis of two theorems proved by Rival and Sands in 1980. The first
principle states that each infinite graph contains an infinite subgraph such that
each vertex of the graph is adjacent either to none, or to one or to infinitely
many vertices of the subgraph. This statement, restricted to countable graphs,
is proved to be equivalent to ACA0 and hence to be stronger than Ramsey’s
theorem for pairs, despite the similarity of the two principles. The second theo-
rem proved by Rival and Sands states that each infinite partial order with finite
width contains an infinite chain such that each point of the poset is compara-
ble either to none or to infinitely many points of the chain. For each k ≥ 3,
the latter principle restricted to countable poset of width k is proved to be
equivalent to ADS. Some complementary results are presented in the thesis.


