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Hussam Abobaker - Missouri S&T

Wlodzimierz J. Charatonik

Hereditarily irreducible maps between continua

A surjective continuous function f : X → Y between continua X and Y is said to be

hereditarily irreducible provided no proper subcontinum Z of X maps onto f(Z). We study

hereditarily irreducible maps of continua with special attention given to maps between

graphs. We introduce a notation of an order of a point, and we show that this order

cannot be increased by a hereditarily irreducible map. Some other invariants of hereditarily

irreducible maps are also presented.

Kevin Anderson - MWSU

Never Trust Your Calculator!

A short talk on the exciting things your calculator can do ... wrong! Including limits and

trigonometry.

Martin Bohner - Missouri S&T

Logistic differential and difference equations in population dynamics

The Beverton-Holt model is a classical population model which has been considered in

the literature for the discrete-time case. It’s continuous-time analogue is the well-known

logistic model. In this talk, we consider a quantum calculus analogue of the Beverton-Holt

equation. We use a recently introduced concept of periodic functions in quantum calculus in

order to study the existence of periodic solutions of the Beverton-Holt q-difference equation.

Moreover, we present proofs of quantum calculus versions of two so-called Cushing-Henson

conjectures.

[1] Martin Bohner and Rotchana Chieochan, The Beverton-Holt q-difference equation, J.

Biol. Dyn. 7(1), 8695 (2013).

[2] Pokman Cheung and Victor Kac, Quantum Calculus, Springer, 2002.

[3] Jim Cushing and Shandelle Henson, A periodically forced Beverton-Holt equation, J.

Difference Equ. Appl.8(12), 11191120 (2002).
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Sean Callen - Missouri Western State University

Dr. Gavin Waters

Disney and its Measles Outbreak

We shall describe an SIR model used for measles outbreaks. Using Center for Disease

Control and Prevention data to track what would happen if one of the January outbreak

from Disney headed up to Oregon where vaccination policies are more of a guideline rather

than an observed standard. Again we shall use Oregon health department data to run

models.

Sean Callen - Missouri Western State University

Joel Henningsen

Hidden Markov Models: Are We There Yet?

Markov Chains can be used to model systems in which an entity changes from one observed

state to another with fixed probability. It is not always possible, however, to see the

current state, so we must rely on possible observations. A Hidden Markov Model assumes

an underlying Markov chain process but includes a second transition matrix to reach the

observable outcomes. In this talk, we illustrate the three kinds of questions addressed by

HMM, which we studied for potential use in the modeling of novel metabolic pathways for

our summer synthetic biology research group.

Alexander Card - University of Central Missouri

The Monotone Catenary Degree of Exceptional Groups

Let G be a finite abelian group. The block monoid of G is the set B(G) of zero-sum

sequences g1 · · · gn such that
∑n

i=1 gi = 0 with the operation given by concatenation. A

factorization z = α1·. . .·αn of length |z| = n of an element α ∈ B(G) is a product of n atoms

of B(G) which are zero-sum sequences which contain no proper zero-sum subsequences.

The monotone catenary degree cmon(G) is the smallest m ∈ N0 ∪ {∞} such that for each

α ∈ B(G) and every pair of factorizations z, z′ of α where |z| ≤ |z′|, there is a chain

z = z0, z1, . . . , zk = z′ of factorizations of α with |zi| ≤ |zi+1| ∀i where zi+1 is constructed

from zi by replacing at most m atoms from zi with at most m new atoms.

In a recent paper Geroldinger and Yuan provide explicit upper and lower bounds for

cmon(G). They left open exact values when G is cyclic or one of the following groups:

Z3
2 , Z

4
2 , Z

2
3 , Z

3
3 , Z

4
3 , Z

5
3 , Z2 ⊕ Z4, Z2 ⊕ Z6.

We investigate, using theoretical and computational techniques, cmon(Z2 ⊕ Z4).
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Grace Chester - Missouri Western State University

Katelyn Gutteridge

Fishing for tests: What is Fishers Exact Test good for and how can it be made

better?

Statistical tests are often used to decide if, given the input, the output is unusual. Fisher’s

Exact Test is one of those many statistical tests, and, as our research team discovered

this summer, it is useful when working in the biological field of programmed evolution. It

is commonly used in 2x2 contingency tables, but it can be expanded. However, current

documentation does not clearly explain the full potential of this test. We will explain what

makes Fishers Exact Test unique, how we used it in biological research, and how the test

can be expanded to 2x3 or larger contingency tables.

Bryan Clair - Saint Louis University

Log(2)

In the time before calculators, how did anyone calculate? The answer: logarithms. But

then, how did anyone calculate logarithms? We’ll look at this question and specifically

learn how one might (or might not) calculate the logarithm of two.

Tom Cuchta - MIssouri S&T

Introduction to time scale calculus

We will discuss the essentials of the relatively new (created in 1988) branch of mathematics

called “time scale calculus”, which provides a common framework and notation in which to

discuss differential equations, difference equations, q-difference equations and many more

similar theories. In particular we will look at some common special functions on time

scales (including exponential functions and trigonometric functions) and see how they are

related to ”classical” special functions. With the remaining time we will ponder how more

complicated special functions (e.g. Bessel functions) could be generalized to time scales

with some partial results in this direction.
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Steve Dunbar - University of Nebraska Lincoln

Olympiad Problems for Fun, Learning and Research with Dynamical Software

The Mathematical Association of America has continuously sponsored nationwide high-

school level math contests since 1952. The sequence of contests now has 5 different contests

at increasing levels of mathematical sophistication. Students who succeed at the top

level on these contests become the team representing the U.S. at the annual International

Mathematical Olympiad. Problems from Mathematical Olympiads are rich starting places

for mathematical investigations. I’ll give a brief overview of the history and role of the

American Mathematics Competitions. Then I’ll present some interesting problems from

recent Olympiads focusing on combinatorial geometry, illustrating and investigating them

with dynamical software.

Siwei Duo - Missouri S&T

Yanzhi Zhang

Fractional Schrodinger equation and its computation

Due to the nonlocality of the fractional Laplacian, it is challenging to find the eigenvalues

and eigenfunctions of the fractional Schrodinger equation analytically. In this talk, we

numerically study the eigenvalues and eigenfunctions of the fractional Schrodinger equation

in an infinite potential well. Our numerical results suggest that the eigenfunctions of the

fractional Schrodinger equation in an infinite potential well differ from those of the standard

Schrodinger equation.

James Guffey - Truman State University

The Ratio Distribution of Two Uniform Random Variables and Benfords Law

Benfords Law addresses the distribution of the first significant digit for data from a wide

variety of applications such as lengths of rivers, heights of buildings, and power laws.

The first significant digits of values from the distribution associated with the ratio of two

independent uniform random variables are said to be well described by Benfords Law. We

will find that ratio distribution and calculate the probabilities associated with the first

significant digit of values from the distribution to compare them with the probabilities

from Benfords Law.
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Theron Hitchman - University of Northern Iowa

Bringing Inquiry into the College Mathematics Classroom

We will discuss ways of bringing inquiry, problem-solving, questioning, and conjecturing

into mathematics courses. Our focus will be on understanding the opportunities we have to

get students involved in doing authentic mathematical work at any level, and considering

the challenges that we face when doing so. Each course and audience needs its own

approach, but we will talk about some guiding principles for running an active, student-

centered classroom, and some practical techniques that can be tried right away.

Kevin Hopkins - Southwest Baptist University

Calculus Animations with Geogebra

Geogebra is a free, web-based software that does dynamic geometry and graphing. The

dynamic feature of the software allows for animations that can illustrate a variety of topics

in Calculus. The dynamic figures enable students to make sense of problems. This talk

will show some of the animations the speaker has used in Calculus I through Advanced

Calculus. The talk will also provide suggestions where to locate similar animations that

others have prepared.

Matt Insall - MO S&T

Robert Roe

Local Connectedness Related to Distance Matrices

We characterize local connectedness of a given metrized continuum in terms of the connect-

edness properties of the space of (3×3) distance matrices realized by the given continuum.

Jancee Jarman - Truman State University

Beanie Babies and Birthdays: A Look at the Classical Occupancy Problem

Originally posed by William Feller, the classical occupancy problem examines placing K

items in N containers and, more specifically, how many of the N containers are occupied.

The occupancy of the containers can be explored through the random variable X, defined

to equal the number of occupied containers. This presentation will examine the derivation

of the distribution associated with X and apply it to two applications: the probability of

obtaining the Ty Teenie Beanie Babies sold in McDonalds Happy Meals in 1997 and the

well-known birthday problem.
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Ben Kingen - Southeast Missouri State University

Higher Dimensional Integration Using Monte Carlo Methods and Compute

Unified Device Architecture

Harnessing the power of the graphics processing unit (GPU) through NVIDIA’s Compute

Unified Device Architecture (CUDA), we will approximate multi-dimensional integrals

within a desired margin of error. To do so, we will make use of Monte Carlo methods

which are techniques used to approximate the solution to a problem using random sam-

pling. We will also explore the data-parallel primitive algorithm reduction. This process

involves decomposing a large data structure into multiple smaller structures, performing

computations on the smaller structures and then using the results for a larger computa-

tion. We will then evaluate the performance of this algorithm by measuring the bandwidth

and elapsed time and compare the results to that of a naive implementation to see the

benefits general purpose GPU (GPGPU) computing has to offer in the world of science

and mathematics.

Kevin Marshall, Zachary Hoaglund and Bradley Dougherty - Northwest Missouri State

University

MCM Contest problem –Modeling the distribution of a vaccine to eradicate

Ebola

Over the last year, Ebola has come ravaged several countries in Africa. Recently there

has been talk of a cure for those in the incubation stages of Ebola. Our goal has been

to describe and model a feasible method of distribution of this cure in order to end the

Ebola epidemic. Our primary focus was on minimizing the deaths that will occur after our

distribution of vaccine. We focused more on stopping the diseases spread than we did about

the distribution and price sections of our model. After looking at several variations of the

Kermack-McKendrick model, we were able to produce a model which would eliminate the

current strain of Ebola in less than a year and would result in no more than 60,000 deaths.

The cost of implementing our plan would result in a monetary cost of about $3.5 billion.

David McCune - William Jewell College

The SIR model in a differential equations course

The SIR model is a simple model for the spread of infectious diseases such as measles,

mumps, or whooping cough. The model provides an interesting and engaging application

of course material to students in a differential equations course. In this talk I will discuss

how I incorporated these disease models into my course. In particular, I will discuss

how this material fit into the general framework of the course, the technology needed for

students to work problems, and student reactions to the material.
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Lori McCune - Missouri Western State University

Creating a Course Wiki in Linear and Abstract Algebra

In this talk, I will discuss the use of Wikidot in my Abstract Algebra and Linear Algebra

courses to create a course wiki. In both classes, the wiki was a class project to which

each student had weekly contributions. In addition, students learned some basic LaTeX to

format the mathematics on their wiki pages. I will discuss the advantages and challenges

of this project.

James Mixco, Brandon Burns - University of Central Missouri

Factorization Theory in Z/nZ

It is well known that the irreducible elements (elements that cannot be factored) of the ring

of integers are, up to multiplication by -1, the set of primes. Moreover, the Fundamental

Theorem of Arithmetic says that every integer factors uniquely, up to order and sign of

the terms, as a product of primes. We consider factorization in the ring R = Z/nZ =

{0, 1, . . . , n− 1}, the set of congruence classes modulo some integer n. We first classify the

associates and strong associates of each element in R. We then classify the irreducibles

and strong irreducibles and discuss the uniqueness and nonuniqueness of factorizarion in

R. Preliminary results on factorization lengths will also be discussed.

Ozkan Ozturk - Missouri S&T

Elvan Akin

Classification of Nonoscillatory Solutions of Emden-Fowler Dynamic Equations

on Time Scales

We show the existence and asymptotic properties of nonoscillatory solutions of Emden-

Fowler dynamic equations on Time Scales by using certain integrals and their convergence

and/or divergence.

Dustin Payne, Katelyn Gutteridge - Missouri Western State University

Dr. Gavin Waters

From Beer to Books

This talk will describe how there is an important beer production strategy that leads to

the creation of stories. We will look at the mathematical model of yeast growth and show

how that can lead to period doubling, and eventually chaotic behavior. Maple will be used

for plotting these cobwebbing graphs in our discrete models.

This talk will be accessible for students with calculus.

7



Jeff Poet - Missouri Western State University

Sudoku Variations in an Intro to Mathematical Reasoning Course

I have twice used Sudoku activities at the very beginning of the MWSU Transitions course

in which we introduce math majors and minors to the concept of mathematical proof. Some

of these activities will be shared (and done) during this talk. Undergraduate participation

encouraged.

Xandra Potter - Truman State University

Explorations in Semiring Theory

An algebraic structure as common as the natural numbers (including zero) with tradition-

ally defined addition and multiplication may be classified as a semiring, yet not much is

known about semirings as a whole. We will investigate semirings by examining properties

of rings, ideals, quotient rings, ring homomorphisms, and polynomial rings and determining

what analogous constructs, if any, may exist in the environment of the semiring.

Paul N. Runnion - Missouri S&T

Stephanie Fitch, Robert Roe, Barbara Wilkins

Increasing Calculus I Success at Missouri S&T: An Early Intervention Ap-

proach

In August 2013, the Department of Mathematics and Statistics at Missouri University of

Science and Technology was asked to redesign our large enrollment three-semester calculus

sequence. One of the centerpieces of our redesign is an early intervention program in

Calculus I which will be implemented in Fall 2015. This talk will give an overview of the

early intervention program (with supporting data) and also discuss how it fits into the

bigger picture of our redesign.

Sahika Sahan - Missouri S&T

Wlodzimierz Charatonik

Inverse limits with bonding functions whose graphs are connected.

Inverse limit is an important tool in topology for constructing complex examples using

simple spaces. In 2008, Mahavier generalized the notion of inverse limits to inverse limits

with multivalued functions. Since then the subject became very popular among researchers.

Here we investigate the multivalued inverse limits with bonding functions whose graphs

are connected. First, we generalize a theorem by I. Banič and J. Kennedy showing that

under certain assumptions the inverse limit is an infinite space. Second, show a wide class

of zero-dimensional inverse limits.
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Jacob Schuster - Culver-Stockton College

Travis Peters

Linear Lights: Linear Algebra and the Game Lights Out

The object of the game Lights Out is simple turn the lights out. It may seem easy at

first; however every press of a button has an effect on the puzzle. Each time you press a lit

or unlit button, it not only changes that button, but also the adjacent buttons. You must

try to turn the lights out in the minimum number of moves. In this talk, we explore the

use of linear algebra to win the game. In particular, we discuss which light configurations

(puzzles) are solvable. We begin with a discussion of a 2 x 2 array of 4 lighted buttons and

eventually move to a 5 x 5 array of 25 lighted buttons. In addition, we discuss extending

the game to rectangular arrays.

Mary Shepard - Northwest Missouri State University

Active Algebra 2

Abstract Algebra (or Modern Algebra) has typically been a “Definition Theorem Proof”

type lecture class. Desiring a much more active classroom, two years ago, I experimented

with a Moore Method Algebra class that focused on Groups. But, after what appeared to

me to be a dismal failure (on my part) to have the student respond and enjoy the class,

I knew something different was needed. During the spring 2014 semester, I decided on a

different approach, starting with rings, specifically the integers, and engaging the students

in what I called “playing” with the rings, we explored many different rings. I had a much

more active and engaged class. This semester I have revised some of the expectations and

the class is the most engaged I have ever had. I will give some sample tasks to show how

this “play” can lead students to proofs of some theorems/properties.

Mary Shepard - Northwest Missouri State University

Reading Guides in a Flipped Classroom

Unlike a “traditional” flipped classroom where students watch a video lecture by the

teacher before coming to class, I give my students reading guides that describe how one

might read a textbook for understanding. For more than 10 years, I have been teaching,

researching, and encouraging students to read their textbook before coming to class, but

it is only this past year that I made the commitment to ‘flip’ entirely with daily reading

guides in Precalculus, Calculus 1, and Calculus 2 to help students read their textbook

outside of (and before) class. I will discuss the development of reading guides; the types

of problems the students work on before class, during class and after class; the feedback

I am able to give students; and some of the reactions of the students to this non-lecture

type of class.
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Charlie Smith - Park University

Beautiful Integer Patterns

This talk will feature the amazing beauty which lies within the structure of the integers.

Starting with simple concepts such as adding, squaring and cubing, stunning designs can

be constructed. Several examples will be shown, each followed by a rigorous mathematical

justification. This talk will be accessible to undergraduate students.

Jayson Smith - Southeast Missouri State University

Power Graphs of Non-associative Algebras

An undirected power graph of a group is a graph in which each group element corresponds

to a vertex and two vertices are connected if and only if one element is a power of the other.

Power graphs have been studied for associative algebras such as groups and semigroups

and many interesting results have been obtained.

We would like to abstract the idea of the power graph of a group and consider how one

would define the power graph in the non-associative setting of quasigroups and loops. We

will define a notion of the power of an element in a quasigroup and use that definition to

construct power graphs for various quasigroups and loops.

Haohao Wang - Southeast MO State University

Groebner Basis, Resultant, Syzygy, and Approximation Complex

For any parametrization, we can find the implicit equation via elimination of the parame-

ters. In practice, there are three methods used: resultants, Groebner bases, and syzygies.

We will discuss different methods of finding implicit equations with the center focus being

Syzygies, and Approximation Complex.
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