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Previous Work

B Tamassia’'s seminal work . Given embedded graph of max-degree 4,
can compute orthogonal representation with minimum number of bends (via flow netw.).

B Orthogonal Compaction (OC) is NP-hard.

B Even if the given graph is just a cycle :-(

B Cycles have pathwidth (and treewidth) 2,
so cannot expect FPT algorithm for OC w.r.t. these parameters :-(
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Kitty Corners

What's so hard about OC then??

Let / be a face of G. Let u and v be two reflex vertices of f. We direct f ccw iff f is internal.

rot(u, v) := # convex corners — # reflex corners on df from u (included) to v (excluded);

®
We say that {u, v} is a pair of kitty corners of f
if rot(u,v) =2 or rot(v,u) = 2.
A vertex is a kitty corner if it is part of a pair of kitty corners.

 J

An orthogonal representation R is turn-regular if R has no kitty corners.

Theorem. If R is turn-regular, a min-area drawing of R can be computed in linear time.
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An FPT Algorithm for OC, Parametrized by # Kitty Corners

Idea: For each (?) pair {u, v} of kitty corners, guess whether x(u) = x(v) and y(u) ; y(v).
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An FPT Algorithm for OC, Parametrized by # Kitty Corner58

Idea: For each (?) pair {u, v} of kitty corners, guess whether x(u) = x(v) and y(u) ; y(v).
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An FPT Algorithm for OC, Parametrized by # Kitty Corners
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Do we need to deal with
{g,z} analogously?

Answer:
No, doesn't add new
iInformation.

Thus:

Suffices to consider a
maximal planar subset of
the set K¢ of “kitty
corner edges” of f.
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# maximal planar subsets of Ky = # outerplanar graphs on kf vertices < 4%f.

+ augmentations for the whole graph < 4k

Each augmentation consists of < Zf 2kf — 3 <2k kitty corner edges.

For each such edge, we have 3 possibilities to define D, and 3 to define Dy.
= |Dy x Dy| < 3% .32 = 3% = g1¥,

Total running time = # augmentations -|Dy X Dy |- self-intersection check

< 3245 . O(nlogn)

"~

by a sweep-line algorithm, but we think that O(n) suffices.

Theorem. OC is FPT w.r.t. the number of kitty corners.
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Number of kitty corners:
We show: OC admits an FPT algorithm parametrized by the number of kitty corners.

Number of faces: OC is para-NP-hard when parametrized by the number of faces.

For one face (cycle), we show the existence of a polynomial kernel for OC.
when parametrized by the number of kitty corners.

Maximum face-degree: The reductions of Patrignani & Evans et al. use linear-size faces.
We show: OC remains NP-hard when parametrized by maximum face degree.

Height:
A (w x h)-grid has pathwidth at most h.

= Graphs of bounded height have bounded pathwidth.
We show: OC admits an XP algorithm parametrized by height.
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Example:
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Cqs = x4V X5

X X D

far 15 i
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Full reduction
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Adjusting Boundary and Belt

Theorem. OC is para-NP-hard when parameterized by the maximum face degree.
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Open Problems

B Can we find a polynomial kernel for OC w.r.t. the number of kitty corners, or at least
w.r.t. the number of kitty corners plus the number of faces, for general graphs?

B Does OC admit an FPT algorithm w.r.t. the height of the orthogonal representation?

B Is OC solvable in 20(v7) time?

B If we parametrize by the number of pairs of kitty corners, can we achieve substantially
better running times?
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