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1 Subexponential algorithms in Pt-free graphs
Suggested by Paweł Rzążewski

A graph is Pt-free if it does not contain a t-vertex path as an induced subgraph. A classic argument by
Gyárfás shows that Pt-free graphs are χ-bounded. You can use the core idea of this argument to show
that for every t, Max Independent Set admits a subexponential algorithm in Pt-free graphs [1]. The
subexponential algorithm was later generalized to some other problems, including e.g. 3-Coloring [2]. On
the other hand, it is known that many classic problems, like 4-Coloring, Odd cycle Transversal, or
Max Cut, do not admit a subexponential algorithm for some t (assuming the ETH) [3].
The situation is unclear for Feedback Vertex Set: the problem is known to be solvable in polynomial
time for P4-free graphs, but nothing is known for Pt-free graphs with t ≥ 5.
Let us be a bit more modest: does there exist a subexponential algorithm for Feedback Vertex Set in
Pt-free graphs (for every fixed t)?
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2 Subexponential algorithm for Max Cut in (unit) disk graphs
Suggested by Paweł Rzążewski

(Unit) disk graphs are intersection graphs of (unit) disks in the plane. For an intersection representation,
a ply is the maximum number of disks containing a single point. Miller et al. [3] showed that disk graphs
with n vertices, admitting a representation with ply at most k, have balanced separators of size O(

√
nk).

This result can be used to obtain simple subexponential algorithms for many classic problems, including
k-Coloring or Independent Set.

∗The workshop has been supported by the project that received funding from the European Research Council (ERC)
under the European Union’s Horizon 2020 research and innovation programme under grant agreement No 714704 (PI: Marcin
Pilipczuk).
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We are interested in the complexity of Max Cut in disk graphs. It is known that the problem is NP-
complete even for unit disks, and cannot be solved in time 2o(

√
n), unless the ETH fails [2]. However, it is

not known whether a subexponential algorithm for the problem exists.
A difficulty we need to face is that most standard techniques, including branching, divide & conquer, or
dynamic programming on a tree decomposition, can be easily generalized for the weighted setting. However,
the weighted Max Cut does not have a subexponential algorithm even for complete graphs [1]. Thus we
need to make sure that our subexponential algorithm is not too powerful.
Does there exist a subexponential algorithm for unweighted Max Cut in (unit) disk graphs?
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3 Subexponential algorithm for Max Independent Set in E-free graphs
Suggested by Marcin Pilipczuk

The E-graph is the graph consisting of a path on 5 vertices with an additional degree-1 vertex attached to
the middle vertex of the path. A graph is E-free if it does not contain the E-graph as an induced subgraph.
Does Max Independent Set admit a subexponential parameterized algorithm on E-free graphs? There is
one for Pt-free graphs [1].
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4 Tight bound for the number of multibudgeted important separators
Appeared in [1]

Consider a directed graph G with distinguished source s ∈ V (G) and sink t ∈ V (G) and a partition
E(G) = E1 ] E2 ] . . . ] E` of the arc set. A minimal s − t cut D dominates a minimal s − t cut C if
every vertex reachable from s in G − C is also reachable from s in G − D and for every i ∈ [`] we have
|C ∩ Ei| ≥ |D ∩ Ei|. A minimal s − t cut D is important if no other minimal s − t cut dominates it. The
classic result asserts that for ` = 1, there are at most 4k important cuts of size at most k. In our recent
IPEC paper [1] we show a generalization of this result for multibudgeted case with a bound of 2O(k2 log k).
However, the best known lower bound is 2Ω(k log k) for the multibudgeted case. Please close the gap.
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5 Space Efficient co-3SUM
Karol Węgrzycki

Here is a nice trick: you are given online a set S ⊂ [n] in a random order and you know that |S| = n − k.
Your task is to output a set [n]− S.
Surprisingly there is a simple deterministic algorithm that solves it with O(k log n) space. Can we actually
use to solve a following variant of 3SUM in polylogarithmic space and quadratic time: Given two sets
A,B ⊆ [n2] of n numbers. Output any x ∈ [n2] such that x /∈ A+B.

6 Equal Sums in polyspace
Marcin Mucha, Karol Węgrzycki

Equal Sums: Given n positive integers whose sum is less than 2n − 1, find two subsets with the same sum.
How fast can you solve Equal Sums with polyspace?
Naive algorithm works in O∗(3n) and polyspace. We believe we can do it easily in O∗(33/4n) time and
polyspace but this seems to be far from the best answer.

7 Generalized Kemeny Rule
Jiehua Chen

Let us consider the following scenario. Assume that m reviewers R are reviewing n papers V . Each j ∈ R
of these reviewers has a value function rj : V → {1, 0,−1} to each paper one of the three possible grades: 1
(top), or −1 (bottom), or 0 (middle). The goal is to find a “consensus” that best aggregates these reviews,
i.e. to assign r : V → {1, 0,−1} to each paper i ∈ V one of the three possible grades such that each score is
assigned at least one paper and such that the following score is maximized:∑

i,i′∈V with r(i)>r(i′)

|{j ∈ R | rj(i) ≥ rj(i′)}| − |{j ∈ R | rj(i) ≤ rj(i′)}|, which is equivalent to

∑
i,i′∈V with r(i)>r(i′)

|{j ∈ R | rj(i) > rj(i
′)}| − |{j ∈ R | rj(i) < rj(i

′)}|.

Example 1. For an example, two reviewers r1, r2 review four papers a, b, c, d with the following values:

r1 r2

Top 1 a, b c
Middle 0 c a, d

Bottom −1 d b

If we use the valuing function of the first reviewer as a solution, then we will get a score of 1− 1 + 1− 1 +
1 − 0 + 1 − 1 + 2 − 0 = 3. However, if we use the following solution r(a) = 1, r(b) = r(c) = 0, r(d) = −1,
then we will get a higher score of 1−0+1−1+1−0+1−1+2−0 = 4. One can verify that r is an optimal
solution to our problem.

It is known that the above reviewing aggregation problem is NP-complete [9] We are interested in the
following generalized problem, formulated as a decision problem [9].

(r, s)-Kemeny Score
Input: A set R of m r-weak orders on a set V of n alternatives, and an integer k.
Question: Is there an s-weak order � with

∑
�j∈R ∈ score(�,�j) ≥ k?
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Here, a weak order � on V is a binary, transitive and complete, relation on V . Let ∼ denote the symmetric
part of �. An r-weak order is a weak order whose symmetric part has exactly r equivalence classes. Our
introductory example has, as both input and output, 3-weak orders (aka. trichotomous weak orders). The
score between two weak orders is

score(�,�j) := |{i, i′ ∈ V | i � i′ ∧ i �j i
′} − {i, i′ ∈ V | i � i′ ∧ i′ �j i}|.

The corresponding (r, s)-Kemeny Order problem seeks for an s-weak order with minimum score.
There is an alternative, graph-theoretical, interpretation of the problem. We construct an arc-weighted
tournament (G = (V,E), w : E → Z) for the above example as follows: The vertex set is the set of the
papers. Fix an arbitrary total ordering B of the vertex set and construct a tournament according to this
ordering, i.e. for each two vertices i and i′ with i 6= i′ and i B i′ let (i, i′) ∈ E. The weights of the arcs are
defined as follows: For each arc (i, i′), let

w(i, i′) := |{�j∈ R | i �j i
′} − |{�j∈ R | i′ �j i}|.

Such a tournament is transitive if for each three vertices x, y, z it holds that

if w(x, y) > 0 and w(y, z) > 0, then w(x, z) > 0,

where we augment the weights to work for both directions w(x, y) = −w(y, x).

Example 2. An arc-weighted tournament for our example could look as follows (according to the ordering
aB bB cB d).

a b c d1 0 2

0

1

0
The goal is to partition the vertices into s = 3 non-empty subsets V1, . . . , Vs such that the sum

∑
(x,y)∈Vi×Vi′ ,i<i′ w(x, y)

is maximized. Now, it is straight-forward to see that this target value is upper-bounded by the sum of the
absolute values of the weights of the arcs.

Proposition 3 ([9]). 1. For all fixed values r, s ≥ 3, deciding (r, s)-Kemeny Score is NP-complete even
if the underlying weighted tournament is transitive.

2. If r ≤ 2 or s ≤ 2, then (r, s)-Kemeny Score is in P.

3. (r, s)-Kemeny Score is in P if the underlying tournament is purely acyclic, i.e. for each three ver-
tices x, y, z it holds that w(x, y) + w(y, z) = w(x, z).

With respect to the parameterized complexity, we can observe the following.

Observation 4. (r, s)-Kemeny Score parameterized by the number of alternatives is fixed-parameter
tractable.

Sketch. One can formulate the (r, s)-Kemeny Score as an ILP where the number of variables is upper-
bounded by a function in the number n of alternatives.

Possible research directions
1. Do we have a direct combinatorial algorithm for the number n of alternatives? Can the problem be

solved in 2O(n) time?

2. What is the parameterized complexity with respect to the score value or with respect to the average
sum of distances among the input orders?
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3. What is the parameterized complexity with respect to the number m of input orders, when r and s
are (un)bounded?

4. What is the complexity when the equivalent classes of each input weak order are “equally” large.

5. (n, n)-Kemeny Score is exactly the well-studied Kemeny Score [1] problem which has as input m
linear orders and seeks for a linear order minimizing the sum of the Kendall-tau distances. Kemeny
Score has many (parameterized) results [6, 4, 7, 3, 2, 8, 5]. Can we obtain similar results for our
generalized (r, s)-Kemeny Score problem?
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8 Double-exponential lower bound for bribing a Kemeny election
Dusan Knop, from [1]

We are given an election E = (C, V ) where C is a set of candidates and V is the set of votes; a vote v ∈ V is
a ranking of all candidates c1 <v c2 <v . . . A candidate c is a Kemeny winner if there exists a ranking <R of
all candidates where c is ranked first and that maximizes (among all possible rankings) the total agreement
with votes defined as ∑

v∈V
|{(c, c′) ∈ C × C | c <R c′ ∧ c <v c

′}| .

In the Kemeny Swap-Bribery problem we want to decide whether it is possible to apply k swaps to some
voters in V (a swap means to switch positions of two candidates ranked l and l + 1 in the preference order
one particular voter) so that a given candidate is a Kemeny winner in thus altered election.
The best algorithm we know for this problem solves it in time (|C|!)(|C|!)O(1)

and there are no good (nontrivial)
lower-bounds. It would be nice to have a doubly exponential lower-bound for this problem.
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9 Faster algorithm for k-effectors on trees
Karol Węgrzycki

Problem definition
Terrorists propagated a deadly virus and your task is to find patient zero to find a cure. You are given a list
of sick patients and you know (for example via Facebook) the network of friendships between each person.
Your task is to select a group of k sick patient that is most likely to be a initial patients.

Model: You are given a network (V,E) where a subset of the nodes in V are active. We consider the
problem of selecting a set of k active nodes that best explain the observed activation state, under a given
information-propagation model.

k-Effectors Problem
Input: Given a graph G = (V,E, p) and an activation vector a
Task: find a set X of active nodes (effectors), |X| ≤ k such that

C(X) =
∑
v∈V
|a(v)− α(v,X)|

is minimized.

Here α(v,X) is the probability that vertex v will be infected when the set X of vertices is selected as the
effectors. a(v) ∈ 0, 1 because at the end the vertex can be either active or inactive.
We will consider Independent Cascade (IC) model of propagation. In that model propagation happens
in rounds. Each edge on a graph has a probability of p of propagation (each edge can have a different
probability). When vertex v is active then it tries to activate all his neighbors. If there is an edge from v to
u then with probability pv,u node u becomes active in next round. If node v didn’t activate node u then v
will never attempt to active u directly.

A B C
p1 p2

Figure 1: Example scheme: Assume that vertices A and B are active. Then probability that C will become
active at the end is α(c, {a, b}) = 1− (1− p2) = p2.

State of the art
The first studies on this problem have been proposed by [3] (KDD 2010). In that paper they only considered
Independent Cascades. They showed (with errors), that this problem is NP-complete. They claim that
this problem is NP-complete even on DAG and APX hard on any graphs. For directed trees they proposed
O(n2k2) dynamic programming algorithm. Even though they propose an exact algorithm, they used a
heuristics because quadratic algorithm in real life applications was still unfeasible.

Can we improve O(n2) algorithm for k-effectors on trees? Ideally linear time algorithm would be
of practical interest.

The special case of k-effectors problem is influence maximization. Given a social network our task is to
choose starting nodes in such a way that number of active nodes at the end is maximalise. It is a special case
of k-effectors, because we could choose all nodes as active for k-effectors problem. Influence maximization
has been considered much earlier than k-effectors [2]. They showed that this problem is NP-hard. They
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showed inapproxamiability result for a general model (influence function does not need to be submodu-
lar) and proposed O(1) approximation algorithm in the Independent Cascade model (influence function is
submodular).
[1] extend the NP-hardness proof of [3]. They showW[1] and W[2] hardness for some complicated parameters.
In full version of their paper their consider parametrization by treewidth and briefly claim that for a special
case the proof is tedious. At the end they claim that an FPT algorithm parametrized by treewidth for
k-effectors problem is a very interesting challenge (this is a little messy and they say that their claims are
unproven).

State of the art O(n2k2) algorithm

We will keep the table T (v, w, k). Node v is the vertex for which we will compute optimal result for subtree.
Node w is the vertex who was the first active node on the path from vertex w to root. The number k is the
number of effectors we are left with. 1

Then [3] use the following dynamic programming formula

T (v,W, k) = min{
k

min
i=0
{T (r(v),W, i)+T (l(v),W, k−i)+C(v,W )}, C(v, v)+

k−1
min
i=0
{T (r(v), v, i)+T (l(v), v, k−i−1)}}.

Where C(x,w) is the contribution to the error of vertex x when vertex w is active (and there are no active
nodes on path from x to w). It depends whether node x is active or not at the end.
Their solution has complexity O(n2k2) because:

• First line: to compute minki=0{T (r(v),W, i)+T (l(v),W, k− i)+C(v,W )} we need O(k) time assuming
T is computed for every subtree of v with W

• To compute C(v,W ) we need O(1) time after some preprocessing at the start

• To compute mink−1
i=0 {T (r(v), v, i)+T (l(v), v, k− i−1)} we need to compute values T (_, v,_) for every

subtree of v. There are O(n) such terms and each one needs O(k) evaluations. In the worst case O(nk)
for a single entry

• There are O(nk) entries of table T to compute

Why we may succeed? (simple idea)
Consider a special case of the k-effectors when k = 2 and an underlying graph is a tree. It is not at all
obvious how to get a subquadratic time algorithm in that case.

· · ·
p1 p2 p3 pn

Figure 2: Special case of line and k = 2. We are given a probabilities p1, . . . , pn ∈ [0, 1] and our goal is to
maximize function C(i, j) defined below.

Let T (i, j) =
∏j

k=i pk = pi · · · pj . In this case our function is given by the following formula

C(x, y) =

y∑
i=x

T (x, i) +

n∑
i=y

T (y, i)

1 [3] use T (v, S, k) where S is the set of active nodes in the solution. The problem with that is that table T has exponentially
many entries. We will keep only the previous because in the current model (IC) active node has only one chance of effecting
its neighbors. [3] silently assume, that for every subset of S we will chose only the vertex from node v to root. We will use this
notation to not introduce any more confusion. However we need to consider the case when there is no node from v to root. We
will denote it as w = ∅.
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and our task is to maximize it. We can preprocess our data and compute T (x, y) in constant query time.
Then naive algorithm checks all O(n2) possible values of x, y ∈ [n] and returns the maximum of C(x, y).

Observation

In this case we can actually do this faster.

Observation 5. For all 0 < x < y < n we have the following property:

C(x, y) + C(x+ 1, y + 1) ≤ C(x, y + 1) + C(x+ 1, y).

Proof. Just expand C. We are left with 0 ≤ T (x, y + 1) which is true because probabilities are non-
negative.

Observation 5 means that function C is totally monotone. Finding minimum/maximum of totally monotone
function can be found in Õ(n) time by using SMAWK algorithm. Can we extend this argument and use
SMAWK algorithm for the trees?

References

[1] L. Bulteau, S. Fafianie, V. Froese, R. Niedermeier, and N. Talmon. The complexity of finding effectors. In R. Jain,
S. Jain, and F. Stephan, editors, Theory and Applications of Models of Computation - 12th Annual Conference,
TAMC 2015, Singapore, May 18-20, 2015, Proceedings, volume 9076 of Lecture Notes in Computer Science, pages
224–235. Springer, 2015.

[2] D. Kempe, J. M. Kleinberg, and É. Tardos. Maximizing the spread of influence through a social network. In
L. Getoor, T. E. Senator, P. M. Domingos, and C. Faloutsos, editors, Proceedings of the Ninth ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, Washington, DC, USA, August 24 - 27,
2003, pages 137–146. ACM, 2003.

[3] T. Lappas, E. Terzi, D. Gunopulos, and H. Mannila. Finding effectors in social networks. In B. Rao, B. Krishna-
puram, A. Tomkins, and Q. Yang, editors, Proceedings of the 16th ACM SIGKDD International Conference on
Knowledge Discovery and Data Mining, Washington, DC, USA, July 25-28, 2010, pages 1059–1068. ACM, 2010.

10 Faster Steiner Tree on planar graphs
Jesper Nederlof

This problem has been reported to be solved after Dagstuhl 19041.
The Steiner Tree problem, parameterized by the number of terminals k, can be solved in O∗(2k) time
and a matching SETH lower bound is known [1]. Very recently, a lower bound appeared [2] that refuted
the existence of subexponential (in k) algorithms for Steiner Tree in planar graphs. However, the lower
bound of [2] does not refute an improved exponential algorithm (e.g., O∗(1.99k)) or even tradeofs of the form
2εknf(ε).
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11 Approximating MIS in graphs of bounded treewidth
Jesper Nederlof

Assume we are given a graph G with a tree decomposition of width t and an integer r. There is a sim-
ple algorithm that computes an 1/r-approximation to Maximum Independent Set (MIS) in G in time
2t/rnO(1) [3]. Moreover, there is an almost tight lower bound refuting an 1/r-approximation with running
time bound 2t/r

1+ε

nO(1) under the assumption of Gap-ETH [2]. However, running time bound of the form
2t/(r log r)nO(1) or similar would be consistent with our knowledge and would generalize an algorithm from [1].

1. Can we get good SETH-based lower bounds for constant r? r = 2 is an interesting case.

2. Can we get better Gap-ETH or ETH-based lower bounds?

3. Can we improve the algorithm of [3] to use less space?
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12 Fair Evaluation Problems
Tomáš Masařík

Classic vertex (or edge) deletion problem is defined as follows. The task is to find a set of vertices W
(resp. edges F ) such that the graph without that set satisfies a given property. The fair vertex cost is
defined as maxv∈V |N(v) ∩W |, the fair edge cost is maxv∈V degF (v).

Fair L Vertex Evaluation
Input: An undirected graph G = (V,E) and a positive integer k.
Fixed: An L formula ϕ(X) with one free variable.
Question: Is there a set W ⊆ V such that G |= ϕ(W ) and W has the fair vertex cost at most k?

The definition above can be naturally generalized to ` free variables. An analogous problem formulation can
be made for the edge variant.
This problem has been studied recently in the context of FPT metatheorems parameterized by structural
graph parameters [2, 3]. Briefly, the Fair Vertex Evaluation problem W [1]-hard parameterized by treedepth
and feedback vertex set combined. On the other hand Fair MSO1 Vertex Evaluation is FPT parameterized
by twin cover. Consult Table 1 for the schematic overview of the known results.
There are several open directions left.

• Metatheorem direction: Fair MSO1 Vertex Evaluation problem parameterized by the cluster vertex
deletion or modular-width.

• Metatheorems — Edge Variant: Fair FO Edge Evaluation problem parameterized by the neighborhood
diversity.
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vc fvs+ td tc nd cvd mw

Fair VC ∗ [2] ∗ ∗ ? [2]
FV L Del MSO2 ∗ L∅ ∗ MSO1 ∗ MSO1 ∗ ? ?
FV L Eval MSO2 [3] L∅ ∗ MSO1 [2] MSO1 ∗ ? ?
`-FV L Eval MSO1 ∗ L∅ ∗ MSO1 [2] MSO1 [1] MSO1 ∗ MSO1 ∗
FE L Del MSO2 [3] FO [3] ? ? FO [2] ?

Table 1: Green cells denote FPT results and red cells represent hardness results. A question mark (?)
indicates that the complexity is unknown. The Fair Edge L Deletion problem is delimited from Vertex
problems since there are no obvious relations between them.

• A Specific problem: e.g., the Fair Vertex Cover problem parameterized by the fair cost. (Problem
is FPT on modular width and W [1]-hard on treedepth and feedback vertex set [2]. Note that if the
problem is parameterized by both the clique-width and the fair cost then the Courcelle’s theorem can
be used to show an FPT algorithm.)

• Search for some other interesting specific deletion problems.

• What if the objective is slightly changed? Instead of the absolute value, the requirement for the fair
cost could be the percentage of neighbors.
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[2] D. Knop, T. Masarík, and T. Toufar. Parameterized complexity of fair evaluation problems. CoRR,
abs/1803.06878, 2018.

[3] T. Masarík and T. Toufar. Parameterized complexity of fair deletion problems. In T. V. Gopal, G. Jäger, and
S. Steila, editors, Theory and Applications of Models of Computation - 14th Annual Conference, TAMC 2017,
Bern, Switzerland, April 20-22, 2017, Proceedings, volume 10185 of Lecture Notes in Computer Science, pages
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Marcin’s selection from selection of open problems from Dagstuhl
Seminar 19041

13 Polynomial kernel for hitting bicolored P3s
Christian Komusiewicz

Given a graph G with edges colored with two colors, a bicolored P3 is an induced P3 with the two edges of
different colors. We consider edge deletion to bicolored-P3-free graphs. Is there a polynomial kernel?

14 Dynamic Cluster Editing
Rolf Niedermeier, from [1]

Consider the following problem. You are given a graph G1 and a cluster graph G2 on the same vertex set.
The goal is to find another graph G on the same vertex set that is a cluster graph, the edge-edit-distance
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(or another distance) of G vs Gi is at most ki for i = 1, 2. Consider the parameterization by k1 only and
assume that G needs to be a supergraph of G1 (i.e., G1 → G can only add edges) . Is it FPT(k) with d
unbounded? Similar problems have been considered here [1].

References

[1] J. Luo, H. Molter, A. Nichterlein, and R. Niedermeier. Parameterized dynamic cluster editing. In FSTTCS,
volume 122 of LIPIcs, pages 46:1–46:15. Schloss Dagstuhl - Leibniz-Zentrum fuer Informatik, 2018.

Rest of the selection of open problems from Dagstuhl Seminar
19041

15 Three disjoint paths of minimum total length
Andreas Björklund

We are given an undirected unweighted graph and three terminal pairs. The goal is to find vertex-disjoint
paths for every terminal pair such that the total length is minimized. Is it NP-hard or polynomial? Even
open in planar cubic graphs. The two terminal pairs case is polynomial [1, 2].

References

[1] A. Björklund and T. Husfeldt. Shortest two disjoint paths in polynomial time. In ICALP (1), volume 8572 of
Lecture Notes in Computer Science, pages 211–222. Springer, 2014.

[2] A. Björklund and T. Husfeldt. Counting shortest two disjoint paths in cubic planar graphs with an NC algorithm.
In ISAAC, volume 123 of LIPIcs, pages 19:1–19:13. Schloss Dagstuhl - Leibniz-Zentrum fuer Informatik, 2018.

16 Three disjoint paths that are each shortest paths
From [1]

A related problem is the following. Given an edge-weighted graph (with strictly positive edge weights)
and terminal pairs, find vertex-disjoint paths for the terminal pairs such that each path is a shortest path
between its endpoints. For two terminal pairs it is polynomial even in directed graphs [1, 2]. How about
three terminal pairs?

References

[1] K. Bérczi and Y. Kobayashi. The directed disjoint shortest paths problem. In ESA, volume 87 of LIPIcs, pages
13:1–13:13. Schloss Dagstuhl - Leibniz-Zentrum fuer Informatik, 2017.

[2] T. Eilam-Tzoreff. The disjoint shortest paths problem. Discrete Applied Mathematics, 85(2):113–138, 1998.

17 FPT approximation for treedepth
Michał Pilipczuk

Is there a 2O(k)nO(1)-time O(1)-approximation for treedepth, where k is the treedepth of the graph? The
exact algorithm runs in time 2O(k2)nO(1). In polynomial time you can get a poly-OPT approximation and
a 2k-approximation in linear time.
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18 Hardness of Gap-k-Clique under weaker assumption
Daniel Lokshtanov

Consider the classic setting of multicolored clique in the CSP language: variables xi for i ∈ [k] with domain
D = [n] and between some of them arbitrary binary constraints. Let m be the number of constraints and
assume that every pair of variables is bound by at most one constraint. Consider the following gap problem:
distinguish between fully satisfiable instances and instances where you can satisfy only εm constraints. Prove
that this is not FPT under some weak assumption, like FPT 6= W[1].

19 Can you beat can you beat treewidth
Daniel Lokshtanov, originated from [1]

Consider the same setting as in the previous problem, but assume that the constraint graph is subcubic,
i.e., every variable participates in at most 3 constraints. A classic result of Marx [1] is an ETH lower bound
for running time bound no(k/ log k). A lot of reduction base on it, giving no no(k/ log k) lower bounds where
usually the best upper bound is nO(k). Can you close the log k gap? Prove a no(k) lower bound for this
problem.

References

[1] D. Marx. Can you beat treewidth? Theory of Computing, 6(1):85–112, 2010.

20 Stochasting bounding box in Rd

Sergio Cabello

Consider the following stochastic geometric setting. We have a set P of points in Rd and each point p has a
probability f(p) of actually being there. The task is to compute the expected volume of the bounding box
of the points. It is easy to get nO(d) algorithm. Is it FPT when parameterized by d?

21 k-step TSP with small degree
Yoichi Iwata

The k-step local search variant of TSP asks to improve the cost of a given solution of TSP by switching at
most k edges. Is this FPT when parameterized by k and the maximum degree of the graph? It is W[1]-hard
when parameterized by k only.

22 Computing sum of entries of k-th power of a 0− 1 matrix
Holger Dell

Assume you have a 0− 1 matrix A of size n× n. You are to compute the sum of the entries of Ak. This is
doable in O(log(k) ·nω), in O(k(n+m)) where m is the number of ones of A. Can you get O(f(k)+n+m)?

23 Metric deadline TSP: better approximation in FPT time
Matthias Mnich
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Consider a TSP problem where additionally you have k selected vertices that you need to visit by deadline
D. There is a simple FPT(k) 2.5-approximation and a (2 − ε) lower bound. Close the approximation gap
for FPT(k) running time.

24 Refutation size for unsatisfiable CNF SAT formula with bounded treewidth
of the incidence graph
Stefan Szeider

Consider an unsatisfiable CNF SAT formula φ whose incidence graph has treewidth at most k. Does there
exist a resolution (proving unsatisfiability) of size FPT(k)?

Change log

18 Feb 2019 problem Faster Steiner Tree on planar graphs is reported to be solved
15 Feb 2019 select 2 probably solvable problems from Dagstuhl’s list
15 Feb 2019 Last open problems: Tomáš, Jesper, Dusan
30 Jan 2019 Karol deleted weighted k-path approximation problem and proposed some problems on space efficient algorithms
30 Jan 2019 Paweł Rz. expanded problems 1 and 2, some typos also fixed
24 Jan 2019 Karol added a problem on weighted k-path approximation
23 Jan 2019 starting
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