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Planar straight-line drawing I':

segment number seg(I") = # line segments of T’

Ve &

seg(1) =1 seg(I'p) =

Planar graph G: ['g:

segment number seg(G) = min seg(T)
planar s.l. drawing I' of G

The arc number arc(G) is defined similary for circular arcs: arc(['y) =3
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Definition: Outerplanar Graphs and Outerpaths

In an outerplanar graph drawing, all vertices lie on the outer face

...and it is maximal if we cannot add an edge without violating outerplanarity.
Note: a maximal outerplanar graph is also a 2-tree
The weak dual of an outerplanar graph drawing is a tree.

If the weak dual is a path, the graph (drawing) is called an outerpath.
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B to each vertex, we can assign a port in its vicinity

B additionally, we have > 3 ports at the endings

.
’ ~
‘ .

B clearly, # ports = 2seg(I’)

&
’
‘0

= seg(G) > |5] +2
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For a max. outerplanar graph G, seg(G) > £’ .
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Maximal Outerplanar Graphs and 2-Trees

n-+7

For a max. outerplanar graph G, seg(G) > 2

\ the following argument also extends to 2-tree
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n-+7

For a max. outerplanar graph G, seg(G) > 2

\ the following argument also extends to 2-tree
Proof Idea:
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For a max. outerplanar graph G, seg(G) >

\ the following argument also extends to 2-tree
Proof Idea:

B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
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For a max. outerplanar graph G, seg(G) > £’ &

\ the following argument also extends to 2-tree
Proof Idea:

B a max. outerplanar drawing can be obtained by “gluing” together outerpaths

B count ports using a case distinction:
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For a max. outerplanar graph G, seg(G) > %~

\ the following argument also extends to 2-tree
Proof Idea:
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B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
B count ports using a case distinction:

(C1) any leaf of the weak dual tree provides 2 ports = done for > ”T” leaves
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B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
B count ports using a case distinction:
(C1) any leaf of the weak dual tree provides 2 ports = done for > ”T” leaves

(C2) for < ”T” leaves, we “glue” together < ”T” outerpath drawings
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B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
B count ports using a case distinction:

(C1) any leaf of the weak dual tree provides 2 ports = done for > ”T” leaves

(C2) for < ”T” leaves, we “glue” together < ”T” outerpath drawings

use the port assignment from the alternative proof for max. outerpaths
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\ the following argument also extends to 2-tree
Proof Idea:

For a max. outerplanar graph G, seg(G) >
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B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
B count ports using a case distinction:

(C1) any leaf of the weak dual tree provides 2 ports = done for > ”T” leaves

(C2) for < ”T” leaves, we “glue” together < ”T” outerpath drawings

use the port assignment from the alternative proof for max. outerpaths

and subtract ports that we lose by “gluing”
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For a max. outerplanar graph G, seg(G) > %~
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\ the following argument also extends to 2-tree
Proof Idea:
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B a max. outerplanar drawing can be obtained by “gluing” together outerpaths
B count ports using a case distinction:

(C1) any leaf of the weak dual tree provides 2 ports = done for > ”T” leaves

(C2) for < ”T” leaves, we “glue” together < ”T” outerpath drawings

use the port assignment from the alternative proof for max. outerpaths

and subtract ports that we lose by “gluing”

7
= seg(G) > 4
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universal |existential|existential| universal
lower upper lower upper
seg(G) | bound | bound | bound | bound
planar conn. v/2 v/2 2n —2 A
tree v/2 v/2 v/2 v/2
maximal outerpath ||n/2| +2(|n/2] +2 n n
maximal outerplanar S n n
2-tree % 3n/2—-2| 3n/2
planar 3-tree n+7 2n —2
planar 3-conn. O(yn) | 2n—6 |5n/2—3
planar 3-conn. 3-reg. n/2+3 1 n/2+3 | n/2+3
triangulation O(vn) | 2n—-2 A
planar 3-conn. 4-reg. O(y/n) n n+3
cactus v/24+y L v/24+ 7 | v/2+ 7
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We have investigated ...

universal |existential|existential| universal
lower upper lower upper
seg(G) | bound | bound | bound | bound
planar conn. v/2 v/2 2n — 2 8”514
tree v/2 v/2 v/2 v/2
maximal outerpath ||n/2| +2(|n/2] +2 n n
maximal outerplanar |(n+7)/5| £ n n
2-tree |(n+7)/5| 22 |3n/2-2| 3n/2
planar 3-tree n+4 n+7 2n — 2
planar 3-conn. V2n O(y/n) | 2n—6 |5n/2—-3
planar 3-conn. 3-reg. | n/2+3 | n/2 +3 | n/2+3 | n/2+3
triangulation | Q(y/n) | O(v/n) | 2n—2 A
planar 3-conn. 4-reg. | Q(y/n) | O(y/n) n n+3
cactus | v/24+9 | v/2+ 9 | v/2+7 | v/24+
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We have investigated ...

B the segment number of some
subclasses of planar graphs.
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We have investigated ...

B the segment number of some
subclasses of planar graphs.

B For max. outerpaths, our results
generalize to circular arcs and
pseudo segments/arcs.
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We have investigated ...

B the segment number of some
subclasses of planar graphs.

B For max. outerpaths, our results
generalize to circular arcs and
pseudo segments/arcs.

Open Problems:
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planar 3-conn. 4-reg. | Q(y/n) | O(y/n) n n+3
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Summary and Open Problems

We have investigated ...

B the segment number of some
subclasses of planar graphs.

B For max. outerpaths, our results
generalize to circular arcs and
pseudo segments/arcs.

Open Problems:

B Close the gaps between universal
and existential bounds!

13 -
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lower upper lower upper
seg(G) | bound | bound | bound | bound
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tree v/2 v/2 v/2 v/2
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We have investigated ...

B the segment number of some
subclasses of planar graphs.

B For max. outerpaths, our results
generalize to circular arcs and
pseudo segments/arcs.

Open Problems:

B Close the gaps between universal

universal |existential|existential| universal
lower upper lower upper
seg(G) | bound | bound | bound | bound
planar conn. v/2 v/2 2n — 2 8”514
tree v/2 v/2 v/2 v/2
maximal outerpath ||n/2| +2(|n/2] +2 n n
maximal outerplanar |(n+7)/5| £ n n
2-tree |(n+7)/5| 22 |3n/2-2| 3n/2
planar 3-tree n+4 n+7 2n — 2
planar 3-conn. V2n O(y/n) | 2n—6 |5n/2—-3
planar 3-conn. 3-reg. | n/2+3 | n/2 +3 | n/2+3 | n/2+3
triangulation | Q(y/n) | O(v/n) | 2n—2 A
planar 3-conn. 4-reg. | Q(y/n) | O(y/n) n n+3
cactus | v/24+9 | v/2+ 9 | v/2+7 | v/24+

and existential bounds!

B Investigate the relationship between segment number and arc number!
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We have investigated ...

B the segment number of some
subclasses of planar graphs.

B For max. outerpaths, our results
generalize to circular arcs and
pseudo segments/arcs.

Open Problems:

B Close the gaps between universal

universal |existential|existential| universal
lower upper lower upper
seg(G) | bound | bound | bound | bound
planar conn. v/2 v/2 2n — 2 8”514
tree v/2 v/2 v/2 v/2
maximal outerpath ||n/2| +2(|n/2] +2 n n
maximal outerplanar |(n+7)/5| £ n n
2-tree |(n+7)/5| 22 |3n/2-2| 3n/2
planar 3-tree n+4 n+7 2n — 2
planar 3-conn. V2n O(y/n) | 2n—6 |5n/2—-3
planar 3-conn. 3-reg. | n/2+3 | n/2 +3 | n/2+3 | n/2+3
triangulation | Q(y/n) | O(y/n) | 2n—2 A
planar 3-conn. 4-reg. | Q(y/n) | O(y/n) n n+3
cactus | v/24+9 | v/2+ 9 | v/2+7 | v/24+

and existential bounds!

B Investigate the relationship between segment number and arc number!

B Where does it help using pseudo segments/arcs instead of segments/arcs?
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