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Introduction

What is the paper about?

» Quterplanar graphs
We want: Internally convex drawings

» Quterpaths
We want: Internally strictly convex drawings

This paper:

BDFLS (2025)

Every n-vertex outerpath whose internal faces have size at most k admits
an internally-strictly-convex grid drawing in O(nk?) area.
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» Quterplanar graph

» Weak dual
» G|u,v]: Graph G routed
at (u, v)
» Extended weak dual tree T
| T|=d <2n-3 4
U
» 1w =(f,f,...,f): aroot-to-leaf path in T

G|[r]: the outerpath dual to 7.
Left subgraphs of G at 7
Right subgraphs of G at =«
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Biedl, Liotta, Lynch, Montecchiani (BLLM-2024)

Let p = 0.48. Given any rooted tree with n vertices, there exists a
root-to-leaf path 7 such that for any left subtree a and for any right
subtree [ of 7, |a|P + |5|°P < (1 — &)n”, for some constant 0 < § < 1.

Let f(d) be the recursive function defined on Ny as follows:

» f(0)=0and f(1) = 1.
> f(d) = max {f(da) + f(db)} +2Vd d>?2

da,dp€Ng:dy +df <(1—6)dP

Then, f(d) < cVd.

[c:2/6,c> 2]
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» Some notation ... u e V

Po Vo
Aﬁ
» Trasition edges i h

» k = Number of transition edges

» We will distinguish cases on whether k < y/n or not.
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» uv-separated drawing hg
1. uand v lie on hg

2. All neighbors of u and v
lie on hy

h1
3. All other vertices lie

on or below h;

4. All vertices different than u
lie to its right

5. All vertices different than v
lie to its left

» Property-W: Every vertical line contains at least a vertex of G

» Property-H: Every horizontal line contains at least a vertex of G and
the height of the drawing is at most f(d)
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The Algorithm...
» Step 2 ........ Case 2: k > +/n

There exists an index t with 2 < t <1+ y/n such that |V;| < /n.
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2.d Augment the drawing of G, ; .... to a drawing of G, ,
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2.e Continue iteratively to build the draWing of GO [as in case 1]

Every n-vertex outerplane graph admits an embedding-preserving
internally-convex grid drawing in O(n'?) area
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