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Remark. dim is NP-hard to approximate
(within a factor of O(n0.5−ε) – Hedge & Jain, 2007).
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collection of orthogonal drawings of a plane 4-graph s.t. every edge
of the graph is unbent in at least one drawing in the collection.


,

=
K5



Related Work

Trend (?): Visualize a complex combinatorial or geometric object (say, a
graph) by means of a collection of drawings, each of which
includes all parts (say, edges), but highlights only a subset of them.

Examples. Uncrossed collection of a graph [Hliněný & Masǎŕık, GD’23]
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Proof. Let Pn be the incidence poset of Kn.
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But then this map would contain a subposet of Pn isomorphic to Q.
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Thm. 4. It is NP-hard to decide, given a poset P, whether at(P) ≤ 2.

Testing if a graph can be partitioned into two linear forests is NP-hard.
Farrugia [EJC’04], Chaplick, Fleszar, Lipp, Ravsky, Verbitsky, Wolff [JGAA’23]

□



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.

■ What are other ways to visualize posets nicely?



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.

■ What are other ways to visualize posets nicely?

a b c

ab ac bc



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.

■ What are other ways to visualize posets nicely?

a b c

ab ac bc

b
c

ab
ac

bc

b

bc

ab
a



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.

■ What are other ways to visualize posets nicely?

a b c

ab ac bc

b
c

ab
ac

bc

b

bc

ab
a



Summary & Open Problems

■ An atlas for a poset P is a collection of 2D maps.

If we use 1D maps, then at1D(P) = width(P).

Would it be interesting to use higher-dimensional maps?

■ We have shown that the atlas thickness of incidence posets of complete
graphs is huge relative to their dimension.

Is there a family of posets of constant dimension & unbounded atlas thickness?

The Boolean dimension of incidence posets of complete graphs is bounded,
thus this family of posets separates Boolean dimension and atlas thickness.

■ What are other ways to visualize posets nicely?

a b c

ab ac bc

a
b

c
ab

ac
bc

a
b

c
ab

ac
bc

b
c

ab
ac

bc

b

bc

ab
a


	Preliminaries
	Dimension of a Poset
	Motivation
	Let's Recap\dots
	Related Work
	Our Contribution
	Universal Bounds for the Atlas Thickness
	Universal Bounds for the Atlas Thickness (II)
	An Existential Lower Bound for the Atlas Thickness
	Our Contribution
	Complexity of Computing the Atlas Thickness
	Summary \& Open Problems

