Mathematical Aspects of the Rubik's Cube 

Hannah Fabry

The legendary Rubik's Cube is known as one of the most celebrated toys of all time. It is nearly impossible to solve the Rubik's Cube by randomly twisting and turning the layers. The Rubik's Cube can be solved by using mathematical concepts. Two mathematical fundamentals of the Rubik's Cube include group theory and algorithms. These concepts can be used to solve the Rubik's Cube.

New methods for serial composition of music
Eric Hahn

The project consisted of looking at the reasons for the development of serial music.  It also goes into the developmental techniques used by 12-tone composers.  It then discusses the concept of total serialism.  Finally, it discusses the new advances that have been made in the field of serial music composition.

An Analysis of Modern Data Encryption Algorithms:  DES and AES

Milan Kantesaria

The purpose of this paper is to present information about the mechanics and cryptanalysis of the Data Encryption Standard (DES) and the Advanced Encryption Standard (AES) in a way that is understandable and informative.  Information was collected from numerous sources and compiled in a format that provides a detailed and systematic explanation of the algorithms described.  Each step of the algorithm's encryption process was discussed and presented in an organized format.  The cryptanalysis of each algorithm was discussed and a conclusion was written comparing the two algorithms.

Fourier Series and Traffic Flow

Wisun Kim

Fourier series is a mathematical instrument used for analyzing other functions. Similar to a Taylor series, Fourier series can express other functions. Fourier series is an expression that can express any periodic functions. In some cases, Fourier series can also express non-periodic functions. Fourier series are useful in that it can be applied to electrical engineering, vibration analysis, acoustics, optics, signal and image processing, and data compression. Here, we will use the Fourier series to analyze the traffic flow in the intersection of River St. / Stadium Dr. at the Appalachian State University in Boone, North Carolina.

 
Connections between Mathematics and Quilting

Heather Koob

Research was done on the history of math in quilting.  Different patterns were revealed to have symmetry and form tessellations. The art of Southern Africa was studied, and was discovered to have an influence on African American Quilting.  Basic geometry concepts were exemplified through quilts.

Favorable Political Party for the 2008 Elections
Laurel Loeblein and Julian Pinheiro

This study was conducted in order to investigate if there was a significant difference in political preference among the students at two different summer programs held at Appalachian State University.  The results tested the Duke TIP program against the Summer Ventures in Science and Mathematics program, as well as looked at a significant difference between the males and females within both groups.  Surveys were given by means of random number generators for the SVSM students and convenience sampling for the Duke TIP students.  The results showed there was not a significant difference between the two summer programs, but there was a significant difference between the males and females of the groups.

 

Whether a Sudoku Puzzle Stimulus Will Affect the Average Time it Takes to Get the Correct Answer on Logic Puzzles
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Miranda Miles


  Since Sudoku affects the logic and thinking skills part of the brain, we wanted to know if it could improve a person’s level of thinking  by attempting the puzzle before moving on to something else.  The experiment involved ten volunteers, which were separated into two groups and given different sets of puzzles.  The two puzzles, not including the Sudoku puzzle, were both based in logic, but were different in the way they were to be solved; for example one was math based, the other was visual or pattern based.  After recording the data, we found that the puzzle with a visual approach was solved the fastest with the Sudoku players compared to the non- Sudoku players, and was statistically significant.  Further experiments could show if the Sudoku puzzle can help to increase a person’s thinking skills, assuming that the results collected from the experiment hold true.

Proprietary and Open Source Software Browsing Speeds

Kyle Rash

This experiment was designed to compare proprietary and open source software.  Browsing speeds were tested via the Internet on  three of the most commonly used Internet web browsers, Internet Explorer, Opera, and Mozilla Firefox.  The results turned out to be a very mixed bag, with each of the web browsers doing the best in at least one of the six individual tests.  The most essential data came from the process of experimentation.  The results of this experiment are not the numerical data and statistics alone; they are also the path that the experiments themselves took to reach these results.

The Golden Ratio

Mary Rawls
The number phi is called the Golden Ratio. It has also been called the Golden Number, the Golden Section, and even the Divine Proportion. The Golden Ratio is found with the equation one plus the square root of five divided by two. It has close relations with the Fibonacci number series and can be found in unlikely places. The Golden Triangle, Golden Rectangle, and the Golden Angle all have ties with the Golden Ratio.
Matrices

Juaquan Savage
The purpose of this Mathematical Research paper is to seek the behavior of varying exponents of square matrices and also, to test the scopes and limitations of values that can be used in exponents and elements of a matrix.  Therefore, we will come to a conclusion and try and prove that the generalization of the conclusion holds true. 

 

Bayes' Theorem

Vishavpreet Singh
This research was done look at Thomas Bayes' theorem on probability. Bayes' Theorem remained unused and relatively forgotten until French mathematician Laplace read about it in 18th century and promoted its use. Bayes' theorem relates the conditional and marginal probabilities of events H and E. It tells about the probability of event H conditional on another event E and vice verse. Bayes' Theorem is derived from conditional probabilities. Bayes' theorem can be used any where from finding probability to scoring essays with computers. 

Möbius strip

Patrick Tenorio

The topic for my research project was the Möbius strip. The history of this object began with August Ferdinand Möbius, who was the discoverer. It turns out that this strip, though existing in 3-dimensions, has only one side and one boundary edge. Besides have unique mathematical properties, it has also been used for practical purposes in real life. For example, products, such as computer printer cartridges and recording tapes, have been modeled after the Möbius strip. As we can see, the Möbius strip makes it entrance not only in mathematics, but society as well.

Steps to Designing a Survey

Jennifer Telschow

This paper was written to inform others on how to properly design a survey for experimental purposes. Clarifying the purpose, defining study population, sampling and estimating sample size, avoiding bias, developing questions, choosing a method, recording and analyzing data, and presenting results were all steps of developing a survey that are covered. Each step was explained and examples were given for better understanding. A sample survey on Appalachian State University smoking policy was designed throughout the paper by implementing the steps described. A survey on smoking policy that was previously designed and conducted was used as another example of survey designed for experimental purposes. 

