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Bend-bounded representations

Motivation:

Curves are often hard to work with

A representation with compact combinatorial descripton is
sometimes nicer

Solution: replace curves by piecewise linear functions with
small number of bends.

Two settings:

General: any number of
different slopes allowed

Diagonal: only two slopes
(w.l.o.g ±1)

Recognition in NP!
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k : graphs with strict synchronous k-bend representation

D=
k : graphs with strict unbounded k-bend representation

D≤
k : graphs with relaxed unbounded k-bend representation

D⊢
k : graphs with grounded k-bend representation

DH
k : graphs with bounded k-bend representation

Thm: For any k ≥ 0, D↗
k ⊆ D=

k ⊆ D≤
k ⊆ D⊢

k ⊆ DH
k ⊆ D↗

k+1.
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New crossings to the left of
the grounding line

Extended curves cross ⇐⇒
left slopes are different

Left slopes are different ⇐⇒
right slopes are different

Extended curves cross ⇐⇒
original curves cross!

Odd k ≥ 1: D=
k = D≤
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Price of nice representations = more things to distinguish

How many bounding lines do we have?

none = unbounded

one = grounded
two = bounded

Do we have exactly k bends? Doesn’t matter!

Do all curves start with the same slope?

Not so natural to ask
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