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Problem of the Month Column (Blog)

• Started in 2001

• Discussed some outstanding conjectures and proposed new
variations

• Proposed some problems of variable durability

Problem: Are all simple 4-polytopes Hamiltonian?

The statement of this problem is taken from the title of an article by Moshe Rosenfeld [3] who constructed extensive family of nonhamiltonian
4-regular 4-connected graphs (none of which is 4-polytopal). David Barnette (see [2], p. 1145) conjectured that the answer to this question is
positive. There are no obvious reasons that would support this conjecture except that no counterexamples are known.

On the other hand, a simpler statement that every simple 3-polytope (alias cubic 3-connected planar graph) is Hamiltonian was conjectured by Tait
and disproved only half a century later by Tutte. This supports me to make the following:

Conjecture: For every integer d  that is greater or equal to 3, there exists a simple d-polytope whose graph is not Hamiltonian.

A related question is the following:

Problem: Is there an integer k such that every k-connected 4-polytopal graph is Hamiltonian?

Note that in contrast to 3-polytopal graphs which cannot be 6-connected, 4-polytopal graphs with arbitrarily large connectivity exist [1].

 

References:

[1] B. Grünbaum, Convex polytopes, Wiley-Interscience, 1967.

[2] B. Grünbaum, Polytopes, graphs, and complexes, Bull. AMS 76 (1970) 1131-1201.

[3] M. Rosenfeld, Are all simple 4-polytopes Hamiltonian?, Israel J. Math. 46 (1983) 161-169.
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Problem of the month

Starting with May 2007, I will be posting new problems into the Open Problem Garden which was designed in SFU in 2006/07 by Matt DeVos and
Robert Samal and included discussions of our research graph theory group at SFU. The Open Problem Garden is a Wikipedia-type forum devoted
to open problems in Mathematics and with its current orientation to cover at least the area of graph theory. Most of my older problems will be
added over time to this site.

Flow polynomial at 5.5 (Late Spring 2007)
Hamiltonicity of infinite graphs (Early Spring 2007)
Laplacian degrees of a graph (December 2006)
Laplacian coefficients and trees (September 2006)
Hirsch Conjecture (Summer 2006)
Bollobas-Leader Conjecture (Late Spring 2006)
Olson's Conjecture (Spring 2006)
Seymour's Second Neighborhood Conjecture (Winter 2006)

Go to the Problem of the month archives.

Problems from the book Graphs on Surfaces

Some Web pages with mathematical problems

Open Problem Garden
Problems I like - by Matt DeVos [temporarily unavailable]
Problems in Topological Graph Theory maintained by Dan Archdeacon
Open problems in Graph Theory by Stephen C. Locke
Open problems (SIAM) by Doug West
Open problems - Graph theory and combinatorics (collected by Doug West)
Open problems in Graph Theory - DIMACS

Problems http://www.fmf.uni-lj.si/~mohar/Problems.html#ProblemMonth
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MathSoft unsolved problems

Problem of the month (archives)

Crossing number of the complete graph (April 2001)
Crossing number of the complete bipartite graph (April 2001)
Crossing number of the hypercube (April 2001)
Barnette's Conjecture (May 2001)
Grunbaum's Edge-Coloring Conjecture (June 2001)
Matchings in vertex transitive graphs (July 2001)
Δ-edge-critical graphs and list colorings (August 2001)
The chromatic number of the Unit Distance Graph (September 2001)
Berge-Fulkerson Conjecture (October 2001)
Hamiltonicity of graphs of convex polytopes (November 2001)
Contractible edges in 5-connected graphs (December 2001)
Choosability for the circular chromatic number (January 2002) [partially solved by X. Zhu]
Are 3-connected planar graphs determined by their spectral properties? (February 2002)
One Factorization and Hamiltonian Factorization Conjecture (March 2002)
Fowler's Conjecture on eigenvalues of (3,6)-polyhedra (April 2002)
Local colorings of triangulations (May 2002)
Light infinite paths in infinite planar graphs (June 2002)
Acyclic partitions of planar digraphs (July 2002)
Induced forests in planar graphs (August 2002)
Steiner triple systems and flexibility of embeddings of Kn (September - December 2002) [Comments by Mark Ellingham added in Dec.04]
Can flow polynomials have large (real) roots? (January 2003)
5-Choosability of graphs on a fixed surface (February 2003) [Conjecture 2 solved by M. DeVos, K.-I. Kawarabayashi and B. Mohar in June
2005]
The Strong Circular 5-Flow Conjecture (March and April 2003) [solved by E. Mačajova and A. Raspaud]
Eigenvalue-nonhamiltonian graphs (May 2003) [solved by Chris Godsil and Gordon Royle]
(r,s)-edge-choosability of cubic graphs (June 2003) [partial answer provided by Jessica McDonald and Reza Naserasr]
Edge-coloring dual complete maps (Summer 2003)
A relaxation of the Hadwiger Conjecture (Fall 2003)
Long paths in vertex-transitive graphs (Winter 2003/04)
Graphs of 4-polytopes (Early Spring 2004)

Problems http://www.fmf.uni-lj.si/~mohar/Problems.html#ProblemMonth
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Snarks on the projective plane (Late Spring 2004)
Largest planar graph with positive combinatorial curvature (Summer 2004) [Added in January 2005: a solution found by Tamas Reti, a
relaxed problem has been proposed.]
(3l + 1)-Conjecture (Fall 2004) - submitted by D. Kral, T. Madaras and R. Škrekovski
Graph Theory @ Oberwolfach 2005, Part 1 (Early Winter 2005)
Graph Theory @ Oberwolfach 2005, Part 2 (Late Winter 2005)
Removable paths conjectures (Spring 2005) - communicated by Matthias Kriesell
Genus of Paley graphs (Early Summer 2005)
Genus spectrum of regular maps (Late Summer 2005)
Testing how nonplanar is a graph (Fall 2005) - proposed jointly with Sergio Cabello

Revised: June 08, 2007.

Problems http://www.fmf.uni-lj.si/~mohar/Problems.html#ProblemMonth

3 of 3 19/06/2012 8:50 PM
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Importance: Medium ✭✭

Author(s): Skrekovski, Riste

Subject: Graph Theory

» Topological Graph Theory

» » Planar graphs

Keywords: acyclic

digraph

planar

Recomm. for undergrads: no

Prize: none

Posted by: mdevos

on: March 26th, 2007

Home » Subject » Graph Theory » Topological G.T. » Planar graphs

Partitioning planar digraphs
view  revisions

Conjecture   If  is an orientation of a simple planar graph, then

there is a partition of  into  so that the graph

induced by  is acyclic for .

This is a type of coloring digraphs introduced by V. Neumann-Lara.

More generally, if  is a digraph, we wish to partition the vertex set of

 into as few parts as possible so that each induces an acyclic

subgraph.

add new comment

Riste Skrekovski conjectured
On May 30th, 2007 Anonymous says:

Riste Skrekovski conjectured at a graph theory meeting in Budmerice,

Slovakia, in 2005 that this conjecture is false.

reply

Comment viewing options
   

Select your preferred way to display the comments and click "Save settings" to activate your changes.
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Home

Welcome to the Open Problem Garden, a collection of unsolved problems in mathematics. Here you may:

Read descriptions of open problems.

Post comments on them.

Create and edit open problems pages (easy registration required).

Help us Grow!
We are eager to expand, so we are inviting contributions both large and small from all areas of mathematics.

Many thanks to our contributors!

More about the Garden

Structure

Purpose

Editorial Policy

RSS feeds (get what you want delivered to you!)
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Unsorted (3)

Author index

Keyword index
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more

Recent Activity
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Length of surreal product
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Does every odd number coprime

to its Euler totient divide some
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Convex uniform 5-polytopes

more
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Open Problem Garden Editorial Policy

To ensure that the Garden is a high quality resource, we reserve the
right to move submitted open problems to an alternate location on
our site. These Second tier problems can be found by clicking the
More link in the Navigate menu. When considering submissions, we
take into account the value of the question, its relevance, and clarity
of the exposition. Still, some of these Second tier problems can be an
interesting exercise, or a worthy (but inadequately presented)
question. Our editors (called greenthumbs) are listed below.

Greenthumbs

Matt DeVos
Robert Samal

B. M.
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Importance: High ✭✭✭

Author(s): Erdos, Paul

Szekeres, George

Subject: Geometry

Keywords: combinatorial geometry

Convex Polygons

ramsey theory

Recomm. for undergrads: no

Prize: $1000 (Erdos-Graham)

Posted by: mdevos

on: October 7th, 2008

Home » Subject » Geometry

Erdos-Szekeres conjecture
view  revisions

Conjecture   Every set of  points in the plane in general

position contains a subset of  points which form a convex -gon.

This is one of the most famous unsolved problems in combinatorial

geometry, perhaps due in part to its lovely history. The problem of

showing that every sufficiently large set of points in general position

determine a convex -gon was the original inspiration of Esther Klein.

Erdos called this the Happy end problem since it led to the marriage of

Esther Klein and George Szekeres. This problem was also one of the

original sources of Ramsey Theory.

Let  denote the smallest integer so that every set of  points in

the plane in general position contains  points which form a convex 

-gon. The fact that  exists for every  was first established in a

seminal paper of Erdos and Szekeres who proved the following bounds

on .

The lower bound is conjectured to be the truth, and this is known to hold for . A handful of recent papers on

this problem have improved the upper bound to
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So what is your favorite open problem?

Think of contributing to the Open Problem Garden!
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Importance: Medium ✭✭

Author(s): Fiamcik, Jozef

Subject: Graph Theory

» Coloring

» » Edge coloring

Keywords: edge-coloring

Recomm. for undergrads: no

Prize: none

Posted by: mdevos

on: March 7th, 2007

Home » Subject » Graph Theory » Coloring » Edge coloring

Acyclic edge-coloring
view  revisions

Conjecture   Every simple graph with maximum degree  has a

proper -edge-coloring so that every cycle contains edges

of at least three distinct colors.

An edge-coloring with the property that every cycle contains edges of

at least three distinct colors is called an acyclic edge-coloring. It is

known (see [AMR]) that every graph of maximum degree  has an

acyclic edge-coloring of size . It is also known (see [ASZ]) that

this conjecture is true for graphs with girth at least  (for

some fixed constant ).

Bibliography

[AMR] N. Alon, C. McDiarmid and B. Reed, Acyclic colouring of graphs, Random Structures and Algorithms 2

(1991), 277-288. MathSciNet

[ASZ] N. Alon, B. Sudakov and A. Zaks, Acyclic edge-colorings of graphs, J. Graph Theory 37 (2001), 157-167.

MathSciNet

* indicates original appearance(s) of problem.

add new comment

 Search

Navigate

Subject
Algebra (3)

Analysis (4)

Combinatorics (31)

Geometry (22)

Graph Theory (158)

Algebraic G.T. (8)

Basic G.T. (32)

Coloring (50)

Edge coloring (9)

Homomorphisms (5)

Labeling (3)

Nowhere-zero flows (11)

Vertex coloring (19)

Directed Graphs (6)

Extremal G.T. (3)

Graph Algorithms (2)

Hypergraphs (3)

Infinite Graphs (11)

Probabilistic G.T. (2)

Topological G.T. (19)

Group Theory (5)

Logic (8)

Number Theory (47)

Theoretical Comp. Sci. (11)

Topology (29)

Unsorted (3)

Author index

Keyword index

Suggestion forum

more

Acyclic edge-coloring | Open Problem Garden http://garden.irmacs.sfu.ca/?q=op/acyclic_edge_coloring

2 of 3 19/06/2012 8:28 PM

B. M.



Why is this problem of interest?

• If true, it is best possible.

• Unexpected phenomenon.

• It would be difficult to characterize when equality holds.

• Even its special case G = Kn is hard; in fact it implies a famous
conjecture of Kotzig on perfect 1-factorization when n is even.
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A plan for a similar project

Some proofs are incomplete Some contain errors

• Wiki-style forum to form and preserve knowledge about erroneous
or incomplete proofs in mathematics

• The number of flaws in published works increases

• It is no longer possible to keep track of them

• How could it work?

• People would report on such items.

• The authors or “greenthumbs” would acknowledge and possibly put
a link to a resolution

Please let me know if you have creative thoughts in this direction
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Thank you for listening!

And please contribute to Open Problem Garden!

B. M.


