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p3(G)
[Scherm 2016]

Line cover number
[Chaplick et al. 2016]
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Relations Between Segment Number Variants

seg,(G) < seg3(G)

segs « ,(G) < seg,(G) for any planar G.

seg,(G)/segz x ,(G) =2+ o(1) for a family of planar G.

e

Open Problem. Find upper bounds for seg,(G)/segs . .(G)
for planar G.
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Relations Between Segment Number Variants

K>3 G
segs(G)  Tk/2 7
seg.(G) ~ b5k/2+3 " 5°

Open Problem. Can you do better?
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G is a cubic graph with n > 6 vertices.
n/2 <seg,3,+«(G)<3n/2 and seg,3 ,  (UKs) = 3n/2.

seg,(G)” segs(G) seg,(G)” seg,(G)

y
1 5n/6.3n/2 5n/6*..7n/5 5n/6.3n/2 5n/6*..7n/5
2 3n/4.3n/2 5n/6.. 7Tn/5 3n/4.n+1 3n/4*.n+2
3 n/2+3" 7n/10..7n/5 n/2+3 n/2.. n+2
H
X

3n/4.3n/2 5n/6.n+1 3n/4.n+1 3n/4".n+2
For planar G.
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Computational Complexity

Given a planar graph G, it is dR-hard to compute the slope
number slope(G).

Given a planar graph G and an integer k, it is dR-hard to
decide whether p3(G) < k and whether p3(G) < k.

Given a planar graph G and an integer k,
it 1s dR-complete to decide whether

segy(G) < k,
segs(G) < k
seg,(G) < k,
seg. (G) < k.
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Arrangement Graphs

Arrangement graph G

Augmented arrangement
graph G’ LS
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Computational Complexity

The ARRANGEMENT GRAPH RECOGNITION problem is to
decide whether a given graph is the arrangement graph of
some set of lines. It is dR-complete.

i

Euclidean PSEUDOLINE STRETCHABILITY is dR-hard.

A planar graph G is an arrangement graph on k lines
& p(G') < k

& seg,(G') < k

< seg  (G') < k

< seg, (G') < k.

Open problem. |s any variant of segment number FPT?
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Lower Bounds for Cubic Graphs

Flat vertex (f) Bend (b) Tripod vertex (t)

Lemma. For any straight-line drawing 0 of a cubic graph
with n vertices, seg(d) = n/2 + t(d) + b(9).
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Connected Cubic Graphs

For any cubic connected graph G with n > 6 vertices,
segs(G) < 7n/b.

I (: (: I
n=06k—?2
Seg2’3'4’X(G):5k_1 >5n/6
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Biconnected Cubic Graphs

For any cubic biconnected planar graph G wi

th n vertices,

seg /(G) < n+ 1. A corresponding drawing can be found in

linear time.
15

1% . - 9

Open Problem. What about 4-regular grap
edges. If we bend every edge once, we alreac

ns? They have 2n
y need 2n

segments — and not all 4-regular graphs can
most one bend per edge.

be drawn with at
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Open Problems: Improve Non-tight Bounds!
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