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Graph Drawing in Theory

Planar straight-line drawing

Vertices represented by points

Non-convex face

. . .and edges by lines

Vertices drawn as (unit) disks

Edge-vertex
intersection

. . .and in Practice

Goal: Small area bounds avoiding
edge-vertex intersections

Previous Work

Claim (Chrobak et al. 1995)
Every 3-connected planar graph with n ver-
tices admits a convex planar straight-line
drawing on a grid of size (3n−7)×(3n−7)/2
with edge-vertex resolution at least 1

2 .

Recently proved for maximal planar
graphs (Bekos et al. 2021).

Convexity trivially implied

Contribution

Theorem
Every 3-connected plane graph with n vertices
and f faces admits a convex planar straight-line
drawing with edge-vertex resolution at least 1
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on a grid of size (n− 2 + a)× (n− 2 + a), where
a = min{f , n − 3}.

Maximal planar⇒ (2n − 5)× (2n − 5)
3-connected cubic planar⇒ 3n/2× 3n/2

Note: Improves also upon the claim
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Algorithm

Main idea

◦ Utilizes canonical ordering for
3-connected planar graphs [4]

◦ Follows the lines of Chrobak & Kant [3]

◦ Chains→ as in the original algorithm

◦ Singletons→ require extra shifts

◦ Area analysis based on a charging
scheme using faces and vertices
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