
 

 

 
Name of 2-day Workshop 
Date of 2-day Workshop 

 
 

MEALS 
 
Coffee Breaks:  As per daily schedule, in the foyer of the TransCanada Pipeline Pavilion 
(TCPL) (included in workshop) 
 
**For meal options at the Banff Centre, there are food outlets on The Banff Centre campus 
such as Vistas Main Dining Room on the 4th floor of Sally Borden Building (breakfast: 
7:00-9:30am; lunch: 11:30am-1:30pm; dinner: 5:30-7:30pm), Le Cafe (ground floor, Sally 
Borden Building) and the Maclab Bistro (Kinnear Centre).  You will also find a good 
selection of restaurants in the town of Banff which is a 10-15 minute walk from Corbett 
Hall.** 
 

MEETING ROOMS 
 
All lectures will be held in the lecture theater in the TransCanada Pipelines Pavilion (TCPL). 
An LCD projector, a laptop, a document camera, and blackboards are available for 
presentations. 
 

SCHEDULE 
 
 
 
 
Friday 
 
16:00  Check-in begins (Front Desk – Professional Development Centre - open 24 

hours) 
 Lecture rooms available after 16:00. 
19:30 Informal gathering in 2nd floor lounge, Corbett Hall (if desired)  

Beverages and a small assortment of snacks are available in the lounge on a cash 
honor system. 
 
 

 
 
Saturday  
 
7:00-9:00  Breakfast 
 
9:00-9:30  Asia Ivic Weiss 
9:30-10:00 Konrad Swanepoel 
 



 

 

 
10:00-10:30 Coffee Break, TCPL 
 
10:30-11:00 Marjorie Senechal 
11:00:11:30  Undine Leopold 
 
11:30-1:30 Lunch 
  
1:30-2:20  Informal gathering, Corbett Hall lounge 
 
2:00 -2:30 Marton Naszodi 
2:30-3:00  Mark Mixer 
 
3:00-3:30  Coffee Break, TCPL 
 
3:30-4:00  Nicholas Matteo 
4:00-4:30  Muhammad Khan 
 
4:30-5:30  Informal gathering, Corbett Hall lounge  
 
5:30-7:30   Dinner 
 
 
  
Sunday 
 
7:00-9:00  Breakfast 
 
9:00-9:30  Alexander Litvak 
9:30-10:00  Daniel Pellicer 
 
10:00-10:30  Coffee Brake, TCPL 
 
10:30-11:00  Ted Bisztriczky  
 
11:00-12:00  Informal Gathering, Corbet Hall lounge 
 
12:00   Checkout  (departure by 3 pm) 
 
 
** 2-day workshops are welcome to use BIRS facilities (2nd Floor Lounge, TCPL, Reading 
Room) until 15:00 on Sunday, although participants are still required to checkout of the 
guest rooms by 12 noon.  There is no coffee break service on Sunday afternoon, but self-serve 
coffee and tea are always available in the 2nd floor lounge, Corbett Hall. ** 
  



 

 

 
 
 

Combinatorial and Convex Geometry Fest 
Date of 2-day Workshop 

 
 

ABSTRACTS 
 
Speaker:  Bisztriczky, Ted (University of Calgary) 
Title: Neighbourly 4-polytopes  
Abstract: Let Nk denote the family of combinatorially distinct neighbourly 4-polytopes P with 
k vertices. It is known that |N8 |=3, |N9 |=23 and 333 ≤|N10 |≤ 432. For greater k, Pϵ Nk is 
well understood only in the case that P is “totally sewn”. We present a generalization of such 
polytopes. 
 
Speaker: Khan, Muhammad (University of Calgary) 
Title: Enumeration of polyomino tilings via hypergraphs  
Abstract: Several authors have considered the problem of tiling a rectangular region by a 
particular set of polyomioes. We introduce two hypergraph polynomials, namely the edge 
cover polynomial and the edge decomposition polynomial and study their algebraic 
properties. Interestingly, it turns out that the edge decomposition polynomial can be used to 
count the number of tilings of a rectangular region by any finite set of polyominoes. We 
demonstrate a natural way of associating a hypergraph to a tiling problem and show that the 
edge decomposition polynomial of this associated hypergraph is the generating function for 
the tilings. Furthermore, we provide a deletion-based recursive procedure for obtaining the 
edge cover and edge decomposition polynomials of hypergraphs.   
 
Speaker: Leopold, Undine (Technische Universitaet Chemintz) 
Title: Octahedral Vertex-Transitive Polyhedra  
Abstract: It is known that there are finitely many vertex-transitive polyhedra in the genus 
range g>=2, and that their groups are the rotation groups of the Platonic solids. Here, 
polyhedra are face-to-face tessellations of closed, connected, orientable surfaces by simple, 
plane polygons. The classification of vertex-transitive polyhedra for tetrahedral rotation 
symmetry has been completed recently, with no new examples besides the known polyhedron 
of genus 3 (Leopold, Ph.D. thesis, 2014).  
For octahedral rotation symmetry, we have three known examples, with the combinatorially 
regular Grünbaum polyhedron of genus 5 among them. However, several hundred polyhedral 
maps with a vertex-transitive action of the octahedral rotation group can be enumerated on 
surfaces of genus up to 31. I will present an overview of recent progress on closing this gap. 
 
Speaker: Litvak, Alexander (University of Alberta) 
Title: Covering and packing convex bodies by cylinders (joint work with K. Bezdek) 
Abstract: In connection with a Bang’s problem, we provide a lower bound for the sum of the 
base volumes of cylinders covering a d-dimensional convex body in terms of the relevant 
basic measures of the given convex body. We discuss related estimates for packing. 
 



 

 

Speaker: Matteo, Nicholas (Northeastern University) 
Title: Four-orbit convex polytopes 
Abstract: I present a classification of all the convex polytopes with four flag orbits. These 
exist only in 7 dimensions or less. 
 
 
Speaker: Mixer, Mark (Wentworth Institute of Technology) 
Title: String C-groups as transitive subgroups of Sym(n)  
Abstract: If $\Gamma$ is a string C-group which is isomorphic to a transitive subgroup of 
the symmetric group Sym(n) (other than Sym(n) and the alternating group Alt(n)), then the 
rank of $\Gamma$ is at most n/2+1, with finitely many exceptions (which are classified). It 
is conjectured that only the symmetric group has to be excluded. This is joint work with Peter 
Cameron, Maria Elisa Fernandes, and Dimitri Leemans. 
 
 
 
Speaker: Naszodi, Marton (EPFL, Lausanne and Eotvos University, Budapest) 
Title: A Spiky Ball 
Abstract: The Illumination Problem may be phrased as the problem of covering a convex 
body in Euclidean $n$-space by a minimum number of translates of its interior. By a 
probabilistic argument, we show that, arbitrarily close to the Euclidean ball, there is a 
centrally symmetric convex body of illumination number exponentially large in the 
dimension. 
 
Speaker: Pellicer, Daniel (Universitdad Nacional Autonoma de Mexico) 
Title: Petrie-Coxeter construction ... again 
Abstract: J. Petrie is credited for the discovery of an infinite polyhedron in tridimensional 
Euclidean space whose faces are squares, six of them around every vertex. This is one of the 
three Petrie-Coxeter regular polyhedra. There are several ways to describe this polyhedron. 
One of them takes the tessellation by cubes as starting point, suggesting that it is possible to 
construct a polyhedron from other rank 4 structures in a similar way. This has been 
described before in an algebraic way (for the self-dual regular and chiral cases), and also in a 
rather topological way. In this talk we discuss an equivalent, purely combinatorial 
construction (that is, using only the face-lattices), discuss its automorhpism group, and give 
interesting examples. 
 
Speaker: Senechal, Marjorie (Smith College) 
Title: All models are wrong (but some are useful) 
Abstract: Tilings have been used to model crystal structure for 200 years. Are they still useful? Why 
or why not? These questions, and the emerging answers, link the work of Karoly Bezdek and Egon 
Schulte. 
 
Speaker: Swanepoel, Konrad (London School of Economics and Political Science) 
Title: Double-normal pairs in a finite set of points  
AbstractGiven a set of n points, there are various ways of declaring two points to be “far 
apart”. Two well-known such notions are diameter pairs, where the distance between the 
points equals the diameter of the set (first considered by Erdös), or antipodal pairs 
(introduced by Klee), where there exist parallel hyperplanes through the two points with the 
whole set contained in the closed slab bounded by the hyperplanes. Martini and Soltan 
(2005) introduced the notion of a double-normal pair, where we ask in addition to 



 

 

antipodality that the parallel hyperplanes are perpendicular to the line joining the two points. 
This notion interpolates between that of diameter pairs and antipodal pairs.   
In this talk we discuss the problems of estimating the maximum number of diameters, 
antipodal pairs, or double-normal pairs in a set of n points in Euclidean space. The problems 
for diameters and antipodal pairs are well known, but nothing has previously been done for 
double-normal pairs.   
This is joint work with János Pach. 
 
Speaker: Weiss, Asia Ivic (York University) 
Title: Combinatorial Structure of Schulte’s Polyhedra 
Abstract: Classification of regular polyhedra in euclidean 3-space was initiated by Grünbaum 
in 1977 and completed by Dress by addition of a single polyhedron in 1985. In 2005 Schulte 
classified the discrete chiral polyhedra in euclidean 3-space and showed that they belong to 
six families. The polyhedra in three of the families have finite faces and the other three 
families consist of polyhedra with (infinite) helical faces. All chiral polyhedra with finite faces 
are combinatorially chiral. However, the chiral polyhedra with helical faces are 
combinatorially regular. Moreover, any two such polyhedra with helical faces in the same 
family are isomorphic. This is a joint work with Daniel Pellicer 


