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A blocker problem is a graph modification problem in which we are given a graph parameter π, a
graph operation O, a threshold d and an integer k. We then ask whether it is possible to transform
a graph G using at most k operations from O into a graph G′ with π(G′) ≤ π(G)− d. This problem
is denoted by (k)-O-(d)-Blocker(π). Whenever d or k are not a part of the problem name, this
means that they are a part of the input, otherwise we consider them as fixed constants.

In this thesis, we study the computational complexity of blocker problems when restricted to certain
graph families. We particularly focus on obtaining complexity dichotomies for monogenic graph classes
That is, for every graph H, we want to determine a blocker problem’s computational complexity when
restricted to H-free graphs.

We show that for every k ≥ 0 there is a polynomial-time algorithm solving 1-Edge Contraction-1-
Blocker(γ) for (P3 + kP2)-free graphs, where γ denotes the domination number. When combining
this with previous results, we obtain a complete complexity dichotomy for monogenic graph classes.

Let γt(G) denote the total domination number of a graph G. For every graph H, we determine
the complexity of 1-Edge Contraction-1-Blocker(γt) when restricted to H-free graphs and
obtain thus a complexity dichotomy on monogenic graph classes. In order to do so, we show the
(co)NP-hardness of 1-Edge Contraction-1-Blocker(γt) when restricted to {P6, P5 + P2}-free
graphs, 2P4-free graphs, claw-free graphs and graphs of high girth. We further give polynomial-time
algorithms for this problem for P5-free graphs and (P4 + kP3)-free graphs for every fixed k ≥ 0.

We then aim to give similar results as in the previous chapters for the semitotal domination number,
denoted by γt2. We show that we can always reduce the semitotal domination number using at
most three edge contractions. We further give a characterization of the graphs for which one or two
edge contractions suffice to do so. Finally, we show that 1-Edge contraction-1-Blocker(γt2) is
(co)NP-hard when restricted to claw-free graphs, 2P3-free graphs, {P6, P4 + P2}-free graphs or graphs
of high girth. We also give polynomial algorithms for the problem when restricted to (P5 + kP1)-free
graphs or (P3 + kP2)-free graphs, for any k ≥ 0. We combine these results to obtain a complexity
dichotomy for monogenic graph classes.

Finally, we focus on the independence number α, the clique number ω and the chromatic number
χ. We establish a complexity dichotomy for monogenic graph classes for Edge Contraction-1-
Blocker(ω) by showing that the problem is NP-hard for (C3+P1)-free graphs. Further, we determine
whether it is possible to solve blocker problems with the above parameters for perfect graphs and
some of their subclasses. We give a polynomial algorithm of Edge Contraction-d-Blocker(α)
for bipartite graphs as well as showing that both Vertex Deletion-1-Blocker(α) and Edge
Contraction-d-Blocker(α) are NP-complete for chordal graphs. Finally, show that the problem
Edge Deletion-Blocker(χ) is NP-hard for complete multipartite graphs. This completes the
complexity dichotomy for monogenic graph classes for this problem. We further show that Edge
Deletion-d-Blocker(χ) is solvable in polynomial time for cographs for any fixed d and for all d
which are close to the chromatic number of the input graph.
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