
 
 

 
  

 British Combinatorial Newsletter No. 27 (April 2020)         
 

   Remember this Newsletter aims to complement the Bulletin with some additional 

information about (e.g.) details of forthcoming meetings, summaries of recent 

movements of people, visitors, etc.;  records of “outreach” activities or recent 

breakthrough results in the subject: it might include a combinatorial problem or an 

occasional oddity. British Combinatorial Newsletters are produced at the start of the 

academic year (when the movements information is most useful to e.g. seminar 

organisers) and also at around the time of the Bulletin (end of April or so) to let you 

know what is coming up over the Summer. They are on the BCB website at  

https://britishcombinatorial.wordpress.com/british-combinatorial-bulletin/ which also 

give access to the annual Bulletin.  

 

      If you have material which you think might be suitable for inclusion, or suggestions 

as to how the newsletter should evolve, please contact the Editor, David Penman 

(dbpenman@essex.ac.uk). The Editor reserves control of content.   

 

 

Forthcoming meetings  

 
This is of course going to be rather disappointing given our unruly times. All the 

meetings which would normally be taking place at about this time of year (Scottish 

Combinatorics meeting, PCC, London meetings, Oxford meeting) have been postponed 

with the plan being to have them later, often at “the usual” time next year – but of 

course much uncertainty remains.   Just looking forward to when things have 

(hopefully) got back to normal somewhat:  

 
The next BCC (the 28

th
) will be at Durham from 5-9 July 2021.  

 

The list of invited speakers is: Karim Adiprasito (Copenhagen and Hebrew University), 

Daniele Bartoli (Perugia), Marthe Bonamy (Bordeaux), Catherine Greenhill (New 

South Wales), Deryk Osthus (Birmingham), Oleg Pikhurko (Warwick), Cheryl Praeger 

(Western Australia), Colva Roney-Dougal (St. Andrews) and Matthias Schacht 

(Hamburg).  

 

The local organiser is Max Gadouleau, assisted by other colleagues in both Computer 

Science and Mathematics at Durham.  More details will be announced in due course.  

 

The BCC after that (funnily enough, the 29
th
) will be at Lancaster in 2022. (Note the 

change of parity of the year of the BCC: this was the clear majority will at the Business 

Meeting at the BCC in Birmingham this year).  Provisional (but not yet confirmed) 

dates are 18-22 July 2022.  More details will be announced in due course.  

 

For the website for past BCCs, see 

http://staff.computing.dundee.ac.uk/kedwards/bcc/past.html  
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Regular short meetings supported by the BCC:  

 
Old Codgers meeting at Reading.  The most recent meeting was on November 6 

2019, it is hoped that there will be a similar meeting in Autumn 2020 if arrangements 

allow for it.   

 

Open University Winter Combinatorics meeting. This was resurrected in 2019 after 

some years of inactivity, with a new focus on early career researchers. Any 

announcement about any meeting which may or may not take place  in future will be 

made in due course.  

    

 

Scottish Combinatorics Meeting.  The next meeting was due to take place at  

Glasgow on 30 April and 1 May 2020 but has been postponed because of COVID-19.  

The aspiration is to run the meeting in 2021 with the same list of speakers (Joerg 

Kalcsics (Edinburgh), Bridget Webb (OU), Richard Mycroft (Birmingham), Erik Jan 

van Leeuwen (Utrecht), Stefanie Gerke (RHUL), John Lapinskas (Bristol), Fiona 

Skerman (Bristol) and Jan van den Heuvel (LSE)).   More details will be announced in 

due course.  

 

 

Postgraduate Combinatorial Conference (PCC): The next PCC was intended to 

collocate with the Scottish Combinatorics meeting at Glasgow, and it has also been 

postponed until further notice. Visit the website https://pcc2020.github.io/ for possible 

updated information.    

 

     

London:  The next two linked 1-day colloquia in Combinatorics at QMUL and LSE 

was planned for 13 and 14 May 2020 but again has been postponed due to COVID. 

Again the broad plan is to run the meeting in 2021 with the same speakers, and the 

archive for the meeting is  

http://www.lse.ac.uk/Mathematics/Events-and-Seminars/2019-Colloquia-in-Combinat

orics  

 

Oxford 1-day meeting in Combinatorics: The plan is that the speakers who were 

invited for the meeting which was due to take place on Wednesday 27 May 2020 will 

instead be invited to the meeting in 2021. The provisional date is 26 May 2021.  

 

 

 

Other Forthcoming UK Conferences and Meetings.  
 

Other UK meetings and/or courses coming up which may be of interest to (some) 

readers:   

 

 

IPCO, the conference on Integer Programming and Combinatorial Optimisation, 

https://pcc2020.github.io/
http://www.lse.ac.uk/Mathematics/Events-and-Seminars/2019-Colloquia-in-Combinatorics
http://www.lse.ac.uk/Mathematics/Events-and-Seminars/2019-Colloquia-in-Combinatorics


 
 

 
  

will take place from 8-10 June 2020.  The event is organised by LSE but of course in 

the circumstances  it will be a virtual meeting only.  More details at 

http://www.lse.ac.uk/IPCO-2020 

 

WG2020 is due to take place at Leeds from 24 to 26 June. However again there will be 

no physical meeting. The organisers are hoping, according to the website 

https://algorithms.leeds.ac.uk/wg2020/, to have some form of virtual meeting and 

details of  this will be announced in due course.  

 

 

As a partial counterweight to all the gloom above, let me remind you of some valuable 

sources of information on sources of online seminars etc. for the duration of the 

pandemic. There is non-trivial ovelap between the lists but at time of going to press 

there did not appear to be a “canonical” list yet: the situation is still evolving.   

 

https://web.math.princeton.edu/~pds/onlinetalks/talks.html  Paul Seymour and Jacob 

Fox’s list.  

http://people.maths.ox.ac.uk/scott/dmp.htm – Christina Goldschmidt and Alex Scott’s 

seminar in Discrete Mathematics and Probability at Oxford.  

https://sites.google.com/view/epcwebinar/home – extremal and probabilistic 

combinatorics webinar run by Diana Piguet, Jan Hladký, Jan Volec and Liana 

Yepremyan.  

http://combgeo.org/en/online-lectures-worldwide/ - list of talks run by the Moscow 

laboratory of combinatorial and geometric structures.  

https://mathseminars.org/ - seminars in all fields of mathematics (not just 

combinatorics)   

https://sites.google.com/view/web-add-comb – webinar in additive combinatorics run 

by Sean Eberhard, Sarah Peluse  and Sean Prendiville.  

 

 

You are reminded that the Editor maintains a mailing list for advertising other 

forthcoming UK meetings, Ph.D. student level or above courses, etc. in combinatorics 

(broadly interpreted). Please email him if you would like to publicise such a meeting. 

Remember lists of forthcoming conferences in Combinatorics and related areas can be 

found in various places, including 

https://britishcombinatorial.wordpress.com/conferences/  

http://www.math.uiuc.edu/~west/meetlist.html  

http://www.maths.lse.ac.uk/Personal/jan/conferences.html  

 

 

Movements.  

Birmingham: Dr. Abhishek Methuku (coming from EPFL Lausanne, interested in 

extremal and probabilistic combinatorics). Dr. Dong-Yeap Kang (coming from KAIST, 

Korea, interested in combinatorics, especially structural and extremal graph theory) and 

Dr. Maryam Sharifzadeh (coming from Warwick, extremal and probabilistic 

combinatorics) have been appointed as Research Fellows. Respective (informative) 

websites https://www.epfl.ch/labs/dcg/members/abhishek-methuku/,  

http://www.lse.ac.uk/IPCO-2020
https://algorithms.leeds.ac.uk/wg2020/
https://web.math.princeton.edu/~pds/onlinetalks/talks.html
http://people.maths.ox.ac.uk/scott/dmp.htm
https://sites.google.com/view/epcwebinar/home
http://combgeo.org/en/online-lectures-worldwide/
https://mathseminars.org/
https://sites.google.com/view/web-add-comb
https://britishcombinatorial.wordpress.com/conferences/
http://www.math.uiuc.edu/~west/meetlist.html
http://www.maths.lse.ac.uk/Personal/jan/conferences.html
https://www.epfl.ch/labs/dcg/members/abhishek-methuku/


 
 

 
  

http://mathsci.kaist.ac.kr/~dykang/ and 

http://homepages.warwick.ac.uk/staff/M.Sharifzadeh/  Dr. Matthew Jenssen (arriving 

from Oxford) is now a Lecturer at Birmingham:  
 

Bristol: Dr. John Lapinskas, coming from Oxford, is now a Lecturer at Bristol in 

Computer Science. Dr. Fiona Skerman is a Heilbroon fellow in 2019-20. Informative 

websites http://www.cs.ox.ac.uk/people/john.lapinskas/personal/about.html and  

 

Durham: Dr. Eleni Akrida has been appointed as a lecturer (coming from Liverpool) 

and Dr. Viktor Zamaraev has, with an appropriate sense of symmetry, left to take up a 

post at Liverpool. Eleni’s website is 

https://www.dur.ac.uk/computer.science/staff/profile/?id=18445 

 

Cambridge: Dr. Gabriel Conant (formerly at Notre-Dame University, interested in 

combinatorics and model theory) has been appointed as a Research Assistant. Website  

https://www.dpmms.cam.ac.uk/~gc610/ 

Manchester: Dr. Ben Barber, coming from Bristol and interested in extremal  

combinatorics, has been appointed as a research fellow. Website https://babarber.uk/ 

Leeds: Dr. Marc Hellmuth (combinatorics and bioinformatics) has been appointed to a  

Lectureship in Computer Science.  Website https://www.victorzamaraev.com/ 

Liverpool: As noted above Dr. Viktor Zamaraev (interested in  various aspects of 

combinatorics and theoretical computer science) has been appointed to a Lectureship in 

Computer Science.  Website  https://www.victorzamaraev.com/ 

LSE: Dr. Liana Yepremyan, coming from Oxford, has been appointed as a Marie Curie 

Fellow. She is interested in Extremal and Probabilistic Combinatorics, Ramsey Theory, 

Latin Squares and Structural Graph Theory. Website   

http://www.lse.ac.uk/Mathematics/people/Liana-Yepremyan   

Oxford: Dr. Daniel Korándi (coming from EPFL Lausanne, extremal and probabilistic 

combinatorics, discrete geometry), Dr. Gal Kronenberg (coming from Tel Aviv,   

interested in many aspects of combinatorics), Dr. Jason Long (arriving from 

Cambridge, extremal and probabilistic combinatorics) and  Dr. Sarah Peluse (additive 

combinatorics and analytic number theory)  are new research fellows/postdocs at 

Oxford. Respective websites   https://people.maths.ox.ac.uk/korandi/, 

http://www.math.tau.ac.il/~galkrone/ , https://sites.google.com/view/jasonlong/home  

and  http://people.maths.ox.ac.uk/~peluse/  

Warwick: Torsten Mütze (Graph theory, combinatorics, discrete algorithms, and their 

applications to real-world problems), Igor Carboni Oliveira (Computational 

complexity theory and its connections to algorithms, combinatorics, and mathematical 

logic) are Research Fellows in Computer Science at Warwick and Jan Grebik (extremal 

combinatorics) is a postdoc in Mathematics at Warwick. Respective websites 

http://www.tmuetze.de/, https://www.dcs.warwick.ac.uk/~igorcarb/ and 

http://homepages.warwick.ac.uk/staff/Jan.Grebik/ Drs. Lorenzo Federico, Joel Larsson 

and Maryam Sharifzadeh have left Warwick.  

 

http://mathsci.kaist.ac.kr/~dykang/
http://homepages.warwick.ac.uk/staff/M.Sharifzadeh/
http://www.cs.ox.ac.uk/people/john.lapinskas/personal/about.html
https://www.dur.ac.uk/computer.science/staff/profile/?id=18445
https://www.dpmms.cam.ac.uk/~gc610/
https://babarber.uk/
https://www.victorzamaraev.com/
https://www.victorzamaraev.com/
http://www.lse.ac.uk/Mathematics/people/Liana-Yepremyan
https://people.maths.ox.ac.uk/korandi/
http://www.math.tau.ac.il/~galkrone/
https://sites.google.com/view/jasonlong/home
http://people.maths.ox.ac.uk/~peluse/
http://www.tmuetze.de/
https://www.dcs.warwick.ac.uk/~igorcarb/
http://homepages.warwick.ac.uk/staff/Jan.Grebik/


 
 

 
  

 

European Prize in Combinatorics.  
 

Richard Montgomery  (Birmingham) and Alexey Pokrovskiy (Birkbeck) were joint 

winners of the European Prize in Combinatorics awarded at EuroComb19 in Bratislava 

in Autumn 2019. Congratulations to both of them.  

 

 

Ph.D theses in Combinatorics.  

 
Matthew Coulson was awarded his PhD (examiners: Colin McDiarmid (Oxford) and 

Nikoloas Fountoulakis). He is now a postdoc in  Barcelona.  

 

 

Unsolved Problems 
 

This is a (sequence of) problems relating to majority colourings of digraphs. The area  

originated in a paper by Kreutzer et al. 

https://www.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdfhttps://w

ww.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdf  

from 2017.  

 

A majority k-colouring of a digraph is a colouring of the vertices (in most cases, it will 

not be proper) with k colours in which every vertex shares the colour of at most half of 

its outneighbours.  Thus at least half the outneighbours are a different colour from the 

vertex, which is where the majority term comes from.  

 

First fact to note is that every finite digraph has a majority 4-colouring. This result is 

Theorem 1 in the paper above, but I ask you if you have not seen this before to try to sit 

down and prove it yourself. Only then consult the solution – it is at one level 

surprisingly simple. (I plead guilty to proceeding straight to the solution!)  

 

Clearly the case of an odd directed cycle also shows that three colours are necessary, as  

a majority colouring when all outdegrees are 1 is the same as a  proper colouring. 

(There are also examples where 3 colours are needed of high minimum outdegree, see 

the paper by Kreutzer et al.)  

 

So the first question is:  

 

Question 1. Does every finite digraph have a majority 3-colouring?  

 

The paper by Kreutzer et al. proves several partial results on this question – for 

example, that every graph with sufficiently large minimum out-degree (logarithmic in 

the number of vertices) has a majority 3-colouring – this is a nice probabilistic 

argument.  However, despite subsequent work by various people on this, I think the 

basic problem is still open.   

 

Generalisations were rapidly tackled by e.g.  Girão, Kittipassorn and Popielarz (see 

https://www.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdfhttps:/www.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdf
https://www.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdfhttps:/www.combinatorics.org/ojs/index.php/eljc/article/view/v24i2p25/pdf


 
 

 
  

https://arxiv.org/pdf/1701.03780.pdf , published version 

https://doi.org/10.1017/S096354831700044X )  and various other problems in the 

original paper were solved by various groups of authors, see the section at the end of 

Kreutzer et al’s paper for this.  These authors also introduced the choosability version 

of this colouring problem. Here is a problem from this paper.  

 

Question 2.  Define a 1/𝑘-majority colouring of a (di)graph to be a colouring where 

each vertex receives the same colour as at most 1/𝑘 proportion of its (out)neighbours. 

Then it can be shown that every digraph is 2𝑘 1/𝑘-majority colourable (and indeed 

choosable, see below).  There are examples for every 𝑘 of digraphs which are not  

1/𝑘-majority colourable with 2𝑘 − 2 colours (take a  (𝑘 − 1) −regular tournament on 

2𝑘 − 1 vertices. Plenty of such exist by  https://doi.org/10.1007/BF02128671. Then a 

1/𝑘-majority colouring with 2𝑘 − 2 colours would  - this is a simple extension of the 

earlier argument for odd cycles – have to be a proper colouring so we do need 2𝑘 − 1 

colours)  Question: Which of these two possibilities 2𝑘 − 1 or 2𝑘 is the correct 

answer?   

 

You should have asked why we are focussing our attention here on digraphs rather than 

undirected graphs. However it is not hard to show that a finite undirected graph has a 

2-colouring in which every vertex is the opposite colour to at least half of its neighbours 

– this is an old result of Lovász and it is sketched in the paper by Kreutzer et al. (and is 

not scarily hard, the essential idea is simply to minimise the number of monochromatic 

edges).  Such a partition (2-colouring)  is sometimes referred to as an unfriendly 

partition. Thus it has a majority 2-colouring,  More generally, in the terminology of 

Question 2, it has a 1/𝑘-majority 𝑘-colouring, by a similar argument.  

    How about infinite graphs?  Milner and Shelah [Graphs with no unfriendly 

partitions. A tribute to Paul Erdős, 373–384, Cambridge Univ. Press, Cambridge, 

1990]. proved that there are uncountable graphs which are not majority 2-colourable 

but showed that every infinite graph is majority 3-colourable. They also conjectured 

that every countable graph is majority 2-colourable. Again, to the best of my 

knowledge this question has not been fully answered.  (“Extremes”, e.g. locally finite 

graphs, or graphs with only finitely many vertices of infinite degree at one extreme, or 

graphs with all but finitely many vertices of infinite degree at the other extreme, have 

been dealt with – the hard ground appears to be in the middle).  

 

Question  3. Does every countable graph have a majority 2-colouring? (Only infinite 

countable graphs are interesting here by the result of Lovász mentioned above).  

         Virtually any colouring problem nowadays has a choosability variant; the paper 

by Girão et al, mentioned above was an early paper in this area. Here we say a graph is 

majority 𝑘-choosable if  (following Anholcer, Bosek and Grytchuk, see 

https://arxiv.org/pdf/1608.06912.pdf)  for any assignment of lists of colours of order k 

to each vertex there is a majority k-colouring of the graph with each vertex having a 

colour in its list. As usual, the fact that “all lists equal” is one of the cases that you have 

to consider for choosability implies that k-choosable implies k-colourable, and the 

intuition, however understandable, that “having more colours surely only makes it 

easier to colour properly” turns out to be false, so there is something to prove. Girao et 

al had already proved that every finite digraph is 1/𝑘-majority 2k-choosable (as had, 

independently, Fiachra Knox and Robert Šamal).  The question 2 above admits a 

variant with “colouring” replace by “choosability”.   

https://arxiv.org/pdf/1701.03780.pdf
https://doi.org/10.1017/S096354831700044X
https://doi.org/10.1007/BF02128671
https://arxiv.org/pdf/1608.06912.pdf


 
 

 
  

  In the infinite situation, John Haslegrave has an article on ArXiV 

https://arxiv.org/pdf/2003.10408.pdf  proving that countable graphs are majority 

3-choosable  (and extensions to so-called correspondence colourings).  Anholcer et al. 

also prove a number of interesting results about majority colouring and majority 

choosability for  infinite digraphs, e.g. that every digraph is majority 4-choosable.    

 

There are of course also complexity questions which can be asked about this kind of 

thing. For example, Bang-Jensen et al. showed that determining whether or not a 

digraph has a majority 2-colouring is NP-hard.  Their paper is  

https://doi.org/10.1016/j.tcs.2017.11.007, preprint https://arxiv.org/pdf/1707.09349/  

That paper also contains a number of interesting questions about related questions for 

digraphs.  

 

Having (hopefully!) re-invigorated some interest in this area, we close with one more  

problem from a recent preprint by Anastos et al - https://arxiv.org/pdf/1911.01954.pdf  

who, motivated by majority colouring problems for sparse digraphs – remember one of 

the results from Kreutzer et al. makes clear that digraphs with large minimum 

outdegree are not problematic from the point of view of Question 1 -  are led to consider 

the following problem (outwardly of rather different character)  which might be of 

independent interest.  

 

Question  4. Let H be a 6-regular 6-uniform hypergraph. Is there a 3-colouring of 𝑉(𝐻) 
such that no hyperedge contains 4 vertices of the same colour? 

 

 

  

 

 

https://arxiv.org/pdf/2003.10408.pdf
https://doi.org/10.1016/j.tcs.2017.11.007
https://arxiv.org/pdf/1707.09349/
https://arxiv.org/pdf/1911.01954.pdf

