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subset S ⊆ V suh that no two verties in S are adjaent.

A stable set is maximal if it is not properly ontained in any other

stable set.

De�nition

A graph G is said to be equistable if there exists a mapping

ϕ : V → [0,1] suh that for all S ⊆ V ,

S is a maximal stable set ⇐⇒ ϕ(S) := ∑
v∈S

ϕ(v) = 1.
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Theorem (MAvaney et al.,

1993)

A graph G is a general

partition graph if and only if

every edge of G is ontained

in a strong lique.
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Speial ases
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General partition

Strongly equistable

Equistable

Triangle

⇓

⇓

⇓

∀ component is a star

Strongly equistarable

Equistarable

P5-constrained

⇓

⇓

⇓

or 2-internally extendable

triangle-free graph G L(G)

⇐⇒

⇐⇒

⇐⇒

⇐⇒
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General partition

Strongly equistable

Equistable

Triangle

⇓

⇓

⇓

∀ component is a star

Strongly equistarable

Equistarable

P5-constrained

⇓

⇓

⇓

or 2-internally extendable

triangle-free graph G L(G)

⇐⇒

⇐⇒

⇐⇒

⇐⇒
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Outline

1

Equistable graphs

2

Equistarable graphs

3

Speial ases

Bipartite graphs

Forests
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Bipartite graphs

A graph is bipartite if its vertex set an be partitioned into two

stable sets.
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Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Bipartite graphs

A graph is bipartite if its vertex set an be partitioned into two

stable sets.

Theorem

For a bipartite graph G the following are equivalent:

(a) Every onneted omponent of G is either a star or 2-internally

extendable.

(b) G is strongly equistarable.

() G is equistarable.
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Bipartite graphs

Forests

Furthermore...
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Furthermore...

there are examples of P
5

-onstrained bipartite graphs that are not

equistarable!
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Forests

Furthermore...

there are examples of P
5

-onstrained bipartite graphs that are not

equistarable!

A B
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Speial ases
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Forests

Furthermore...

there are examples of P
5

-onstrained bipartite graphs that are not

equistarable!

A B

Suppose:

|A|= k

|B |= l
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Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Furthermore...

there are examples of P
5

-onstrained bipartite graphs that are not

equistarable!

A B

Suppose:

|A|= k

|B |= l

Every suh graph with

3≤ l ≤ k+1

is not 2-internally extend-

able.
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General partition

Strongly equistable

Equistable

Triangle

⇓

⇓

⇓

∀ component is a star

Strongly equistarable

Equistarable

P5-constrained

⇓

⇓

⇓

or 2-internally extendable

bipartite graphs L(G)

⇐⇒

⇐⇒

⇐⇒

⇐⇒

⇑

⇑

6⇑
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Forests

A forest is an ayli graph.
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Equistarable graphs

Speial ases
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Bipartite graphs

Forests

Forests

A forest is an ayli graph.

Theorem

For every forest F the following are equivalent:

(a) Every onneted omponent of F either a star or 2-internally

extendable.

(b) F is strongly equistarable.

() F is equistarable.

(d) F is P
5

-onstrained.
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Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free,
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Equistarable graphs

Speial ases
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Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free, we know

(a)⇒(b)⇒()⇒(d)
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Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free, we know

(a)⇒(b)⇒()⇒(d)

(d)⇒(a)
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free, we know

(a)⇒(b)⇒()⇒(d)

(d)⇒(a)

Lemma

Every tree T with |E (T )| ≥ 1 is almost 1-extendable.
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free, we know

(a)⇒(b)⇒()⇒(d)

(d)⇒(a)

Lemma

Every tree T with |E (T )| ≥ 1 is almost 1-extendable.

Let F be P
5

-onstrained. We an assume that F is onneted and

not a star.
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

Proof sketh

Sine forests are ayli and therefore triangle-free, we know

(a)⇒(b)⇒()⇒(d)

(d)⇒(a)

Lemma

Every tree T with |E (T )| ≥ 1 is almost 1-extendable.

Let F be P
5

-onstrained. We an assume that F is onneted and

not a star.

Fix a 2-mathing M = {e, f }, and onsider the (unique) shortest

path P between e and f .
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Forests

We onstrut another mathig M ′
by putting in for every vertex of

P , not overed by M, an arbitrary edge inident with it and not in

P .

(Sine F is P
5

-onstrained, all the verties of P have degree ≥ 3.)
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

We onstrut another mathig M ′
by putting in for every vertex of

P , not overed by M, an arbitrary edge inident with it and not in

P .

(Sine F is P
5

-onstrained, all the verties of P have degree ≥ 3.)

Delete from the graph all the edges in E (P).
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

We onstrut another mathig M ′
by putting in for every vertex of

P , not overed by M, an arbitrary edge inident with it and not in

P .

(Sine F is P
5

-onstrained, all the verties of P have degree ≥ 3.)

Delete from the graph all the edges in E (P).

What we have left is a forest F ′
onsisting of some nontrivial trees,

eah of whih ontains at most one edge of M ′∪M. By the

previous lemma mathing M ′∪M an be extended to a perfet

internal mathing of F .
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Equistable graphs

Equistarable graphs

Speial ases

Conlusion

Bipartite graphs

Forests

We onstrut another mathig M ′
by putting in for every vertex of

P , not overed by M, an arbitrary edge inident with it and not in

P .

(Sine F is P
5

-onstrained, all the verties of P have degree ≥ 3.)

Delete from the graph all the edges in E (P).

What we have left is a forest F ′
onsisting of some nontrivial trees,

eah of whih ontains at most one edge of M ′∪M. By the

previous lemma mathing M ′∪M an be extended to a perfet

internal mathing of F .

Therefore, every onneted omponent of F is either a star or

2-internally extendable.
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Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.
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Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.

Consequenes:

Polynomial time reognition of equistarable bipartite graphs.
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Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.

Consequenes:

Polynomial time reognition of equistarable bipartite graphs.

Linear time reognition for equistarable forests.
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Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.

Consequenes:

Polynomial time reognition of equistarable bipartite graphs.

Linear time reognition for equistarable forests.

Orlin's onjeture holds in the lass of omplements of line

graphs of bipartite graphs.
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Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.

Consequenes:

Polynomial time reognition of equistarable bipartite graphs.

Linear time reognition for equistarable forests.

Orlin's onjeture holds in the lass of omplements of line

graphs of bipartite graphs.

Open questions

- What is the omplexity of reognizing equistarable graphs?
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Equistarable graphs
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Conlusion

Conlusion

We haraterized equistarable bipartite graphs using the notions of

mathing extendability.

Consequenes:

Polynomial time reognition of equistarable bipartite graphs.

Linear time reognition for equistarable forests.

Orlin's onjeture holds in the lass of omplements of line

graphs of bipartite graphs.

Open questions

- What is the omplexity of reognizing equistarable graphs?

- Is every perfet equistable graph a general partition graph?
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Thank you!
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