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PE 244 Esther Banaian (College of St. Benedict/St. John’s University)   Multiplex Juggling and 
Generalized Eulerian Numbers  

We consider a generalization of Eulerian numbers which count the number of placements of cn “rooks” 
on an n x n board where there are exactly c rooks in each row and each column, and exactly k rooks 
below the main diagonal.  The standard Eulerian numbers correspond to the case c=1.  We examine how 
to calculate these numbers for small values of k,c, and illustrate how this corresponds to the 
mathematics of juggling.     

 PE 248 Caroline Bang (St. Cloud State University)  A Class of Gnomons
A gnomon G is a geometric object which when added to an original object F creates a new object that is 
similar to F. Gnomonic growth preserves self-similarity and hence serves as a model for biological 
growth. Figures with regular polygons as gnomons are mathematically rich, giving rise to the 
fascinating golden and plastic numbers. This research classifies gnomons to n-gons whose side lengths 
are in geometric progression.   Introduction:  Dr. Dale Buske

PE 244 Tim Wildauer (Bethany Lutheran College)   Visualizing the Effect of Interventions during an 
Outbreak

During an outbreak, millions of dollars are spent trying to halt the spread of the disease. In many cases, 
however, it is impossible to know whether any of the interventions were effective. To know if 
interventions were effective, we need to know how many people were infected on each day during the 
outbreak, but we can only record how many people begin showing symptoms on each day. The number 
of people who get infected is convoluted, or randomly distorted by the incubation period for the disease.
Different fields of science have developed various methods to deconvolute a set of data. These methods 
include a ridge regression, a Fourier filter, and the Richardson-Lucy algorithm. They can be applied to an 
outbreak to find when patients became infected with varying degrees of success.  Introduction:  Dr. Laura
Buch

PE 248 Evan Camrud, (Concordia University-Moorhead)  The Conformable Ratio Derivative
A new definition of a local conformable derivative is proposed.  The strengths of this conformable 
derivative arise in its simplicity, and similarity to fractional derivatives. An inverse derivative (integral) 
exists showing similar properties to fractional integrals. The derivative is scalable, obeys Rolle's theorem, 
and exhibits unique product and chain rules. One of the strongest aspects of the derivative is its ability to
continuously move between a function and its derivative. The derivative is nonlinear in nature, but may 
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behave linearly when acting within a power series. Furthermore, the derivative behaves completely 
fractionally when acting within an exponential-based Fourier series.    Introduction:  Dr. Darin Ulness 

Dr. JudyWalker  
     Presents:

Coding Theory: A
Cornucopia of
Mathematics

Friday, April 8, 2016
Pellegrene Auditorium, 8:00 PM

What color is my hat?  And
what does

 that have to do with my
ipod?
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Pellegrene Auditorium, 9:00 AM

PE 244 Emma Christensen (College of St. Benedict/St. John’s University) Pattern Avoidance in 
Set Partitions

A set partition avoids a pattern if no subdivision of that partition standardizes to the pattern. We find the
sizes of several avoidance classes for patterns of partitions of [4]. We also characterize the restricted 
growth functions which are in a bijection with the set partitions of the avoidance classes of interest, and 
examine various statistics on these avoidance classes.   Introduction:  Dr. Jennifer Galovich

 
 PE 248 Rostand Armel Fezeu  (Minnesota State University)   A conjectural generalizations of the 
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Bertrand's Postulate 

In 1845, Bertrand proposed a conjecture, called Bertrand's Postulate, later known as Bertrand-
Chebyshev Theorem or Chebychev's Theorem. The theorem states that if n is an integer larger than 1, 
there is always a prime number p between n and 2n. We conjecture the following generalization of the 
Bertrand’s Postulate: for all positive integers n>1 and d, there exists an integer between dn and (d+1)n 
divisible by a prime larger than n. In my talk, I will demonstrate evidence that this conjecture is true by 
analyzing some special values of n.  Introduction:  Dr. Adam Goyt



PE 244 Noah Speeter (College of St. Benedict/St. John’s University)  Visualizing Unimodality

A particular generating function of a modified Mahonian statistic seems to be unimodal, but proving 
unimodality is quite difficult. However, by reconceptualizing the problem in a more visual manner, we get
better insights into the problem, as well as a more clear idea as to why the proof is so hard.  

PE 248 Elizabeth Gearhart & Krissa Broman (College of St. Catherine)   A Game Theoretic 
Analysis of Vaccination Rates                                 (50 min)

We analyzed an individual’s strategies regarding vaccination using game theory. We designed a model to 
examine two strategies: vaccinate or refuse vaccination. These strategies take into consideration several 
factors influencing the decision to vaccinate: the potential costs associated with the vaccine versus the 
illness, the chance of contracting the illness, which depends on the proportion of the population that has
been vaccinated. The model analyzes whether or not an individual should rationally choose to vaccinate 
based on these factors. The model is used to examine several different diseases commonly vaccinated 
against globally. These included diphtheria, hepatitis B (both chronic and acute), measles, 
meningococcal, mumps, pertussis, rotavirus, typhoid, and varicella. Values were assigned to each of the 
diseases based on the severity and probability of complications. These values were then compared to 
the potential costs of their corresponding vaccines using the model. Results for which strategy the 
individual should choose were found by calculating the expected values of the two strategies, where the 
lower cost represented the dominant strategy. The Nash Equilibrium was also calculated and analyzed for
each disease. The Nash Equilibrium varied based on the chances of contracting the disease as well as the 
vaccine efficacy.    
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