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For a poset P, the dimension of P, dim(P), is

the smallest number of of P such that P is their
Intersection.
B the smallest integer d such that P can be represented as a dominance order
. d
n R 14{a, b, c}
Example. Pabe

Here, b dominates exactly its successors in .. {a b}
We say that b is tight in this drawing.

Actually, every element of .. is tight in this drawing.

= 3D dominance drawing = dim(P.p., C) < 3. {a}
P.pe does not “fit” in R?.

= dim(P.p., C) =3. Remark. dim is NP-hard to approximate
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Lemma. V poset P and ¥V map u for P, 9 map u’ for P s.t.
— tight elements on u are tight on 1/, and
— the orders of u'(P); and p'(P), are linear extensions of P.
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Corollary. For every poset P, dim(P) < 2 - at(P).

Sketch. Use collection of at(P) maps s.t. every p € P is tight in some map.
Lemma yields 2-at(P) lin. ext. of P. Claim: This is a realizer of P!
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Thm. 3. There is a sequence of posets (P,),>1 such that at(P,) € p2dmEn)

abac ad bec bd cd

Proof. Let P, be the incidence poset of K,,. W 5
4
b d

Spencer (70's) showed: dim(P,) = O(loglog n). ) 7

Claim: at(P,) > [n/2].
Suppose da, b, c € V(K,) s.t. a, b, ¢ are all tight on a single map of P,.
But then this map would contain a subposet of P, isomorphic to Q. é
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Structural results

Thm. 1. For every poset P, dim(P) < 2at(P) < width(P) + 1.

Thm. 2. For every n € N, there is a poset P, with dim(P,) = 2at(P,) = 2n.

dim(Pp))

Thm. 3. There is a sequence of posets (P,),>1 such that at(P,) € 2™

Complexity results

Thm. 4. It is NP-complete to decide, given a poset P, whether at(P) < 2.
Corollary. Given a poset P, it is paraNP-hard to compute at(P).

Thm. 5. It is NP-complete to decide, given poset P and k € N, if dmap(P) < k.

Thm. 6. 3 computable function f s.t., for every poset P, |P| < f(dmap(P)).
Corollary. Given a poset P, dmap(P) can be computed in FPT-time.
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Complexity of Computing the Atlas Thickness

Prop. Let G be a graph, and let Pg be its incidence poset. Then:
dim(Pg) =2 < G is a linear forest.

Proof. R 2
€1 A €3

Vi Vo V3 W

": Show that cycles
and 3-stars cannot
be done.

They have dim 3.

Lemma. Let G be a graph, and let U C V(G).
G[U] linear forest = d map of Pg s.t. every x € UU E(G) is tight.

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.
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