Abstract

In this thesis we show several results connected to finding maximum size matchings
and restricted t-matchings in some graph classes.

In Chapter 2 we consider the following three problems in subcubic graphs:

the weighted triangle-free 2-matching problem (i.e. the weighted C3-free 2-

matching problem), the weighted square-free 2-matching problem, in which we
want to find a maximum weight 2-matching without any squares, but possibly
containing triangles and the weighted Cs-free 2-matching problem. In the last

two problems, we assume that the weight function is vertex-induced on every
square of the input graph. We present a simple combinatorial algorithm for

these problems that use one computation of a maximum weight b-matching for
b € {0, 1, 2}v, where V denotes the vertex set of the input graph. The running
time of our algorithm is O (n2 log n). If the graph is unweighted, then the run

time of this algorithm becomes O (n3/2) . The results presented in Chapter 2

were published in Information Processing Letters [PW21b].
In Chapter 3 we present simple combinatorial algorithms for the weighted

and unweighted version of the Ktt-free t-matching problem in bipartite graphs
for t 2 2. In the weighted version, we assume that the weights of edges are

vertex-induced on every subgraph isomorphic to Ktt. In addition to being
significantly simpler, our algorithms are also faster than those known previously.
For the unweighted square-free 2-matching problem our algorithm has

running time 0 (nm) , where n denotes the number of vertices in the graph
and m the number of edges. For the weighted/unweighted version of the Kttfree
t-matching problem we give an algorithm with running time, respectively,

0 (tnm+t2n2 log n) and 0(nm+tn2) . The results presented in Chapter 3 were
published at the 29th Annual European Symposium on Algorithms [PW21a].
In Chapter 4 we present simple combinatorial algorithms for the weighted

and unweighted versions of both the restricted t-matching problem and the Kp
q-
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free t-matching problem, both in graphs of maximum degree at most t + 1 for

t 2 3. In the weighted setting we assume that the weights of the edges are

nonnegative and vertex-induced on every forbidden subgraph. The presented
algorithms are the first ones for the weighted versions of these problems. The

running time of our algorithms is 0 (min{nmlog n, n3}). Moreover, for the
unweighted version, our algorithms work in 0 (

J

nm) time and are faster than

those known previously. A preprint of the results presented in Chapter 4 is
available on arXiv [PW24].

In Chapter 5 we present simple combinatorial algorithm for the perfect

matching problem in bridgeless cubic multigraphs. The algorithms of Bied|,

Bose, Demaine, and Lubiw [BBDLO1] and Diks and Stanczyk [DS10] can be

seen as efficient implementations of Frink’s proof [Fri26]. While both are reasonably
simple (see Section 5.2), they arguably hide some of their complexity

in the fully dynamic (2-edge-)connectivity structure. We show that in fact this

can be avoided, and present an implementation that only needs a structure for



maintaining a dynamic tree, such as a link-cut tree. This results in a simple
and self-contained algorithm that works in deterministic 0(n log n) time without

any bit-tricks. The results presented in Chapter 5 were published at the

32nd Annual European Symposium on Algorithms [GW24].

We present two additional matching results in Chapter 6. The results presented
in Section 6.1 were not published. The results presented in Section 6.2

were published at 29th Annual European Symposium on Algorithms [PW21a].



