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but many graphs cannot be drawn without crossings.

Classical problem in Graph Drawing:
How to minimize the number of crossings?

"""""""""""""""""""""""""""""""" | ots of different variants.

CROSSING  Our main result concerns

NUMBERS : -
OF GRAPLIS S'mple circular layouts.

simple >Q
avoids:

This talk concerns bundled
crossings, def'd next.
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Minimize crossings of bundles instead of edges!
|.> gen. layouts: NP-c for fixed and variable embeddings.

fixed embedding: 10-apx for circular, and O(1)-apx for gen. layouts

%0
Q?e Is there an FPT algorithm for deciding whether a graph
admits a circular layout with k bundled crossings?
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A bundle is a set of pieces of
edges that travel in parallel in
the drawing.

Outer edges of a bundle are
called frame edges

A bundled crosssing is
a set of crossings
Inside the region
bounded by the frame edges.
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Non-simple ~~» orientable graph genus
.. more on this soon
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Bundled Crossing Minimization

Def. For a given graph G
the circular bundled crossing number bc”(G) of G is

the minimum number of bundled crossings

over all possible bundlings resolves open
of all possible simple circular layouts of G. Pproblem of

Thm. Deciding whether bc”(G) = k is FPT in k.
L> resolves an open problem of |Alam et al. 2016] *

Other results (not covered in this talk, see the paper!):
Thm. For general layouts, on inputs (G, k), deciding whether

G has a simple drawing with k bundled crossings is
NPc. For non-simple, this is FPT in k (via genus).

Obs. For circular layouts, on inputs (G, k), deciding whether
G has a (non-simple) circular drawing with k bundled

crossings is FPT in k (via genus).
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Lem. Each region is a topological disk.

e At most k bundled crossings — at most 4k frame edges.
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Theorem 7.10 (Backwards Translation Theorem) Let D be a k-copying
C,MS-definition scheme of type R — R’ with set of parameters V. Let X be
a finite set of set variables and )V = {y;,.,/ v,} be a set of first-order variables.
For every B € C,MS(R/,XUY) and i &ne can construct a formula ﬁiD €

C,MS(R,WUX® UY) such that fo \Q

This can be stated in MSO» via a mechanism of

MSO-definition schemes, and the Backwards Translation
Theorem
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Open Questions

We have provided an FPT algorithm for deciding whether
bc®(G) = k.

Since our algorithm is based on MSO, the runtime is

I

Question 1 i
Is there a faster FPT algorithm for deciding whether

bc®(G) = k?
Question 2
s deciding whether bc”(G) = k NP-hard?

Question 3
Is bundle crossing min. also FPT for general simple layouts?

[l



