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Triangle Closure is a polyhedron, that is, that there are only a finite number of inequalities generated from lattice free 
triangles. Lastly, we present a polynomial time algorithm to generate an optimal Lp cut for any Lp nonn . 

T itle: The Well-Covered Dimension of Products of Graphs 
Author: Megan Kuneli, California State University, Fresno 
F aculty Sponsor: Dr. Oscar Vega, California State University, Fresno 
Abstract: Our project focuses on the well-covered dimension of (cartesian) products of graphs, specifically paths and cycles. W e 
have proved that the well-covered dimension of these products is always zero when the paths and/or cycles are sufficiently large. We 
have also studied product of graphs in other families. By doing this we have found an example of a graph that has dimension 
depending on the characteristic of the field used to define the vector space of w eights . 

Title: Minimum Vector Rank and Complement Critical Graphs 
Authors : Xiaowei Li and Rachel Phillips, Saint Mary ' s College of California 
Faculty Sponsor: Dr. Michael Nathanson, Saint Mary ' s College of California 
Abstract: The minimum rank problem is to find the smallest rank of a collection of matrices which are related to a 
given graph G . We discuss this problem in the context of minimum vector rank for different classes 
of simple graphs . In particular, the focus is on certain complement critical graphs and the shared structural 
features of these graphs. The structural similarities allow for detennination of the complement criticality and 
minimum vector rank of a given graph . 

Title: Grim: A Subtraction Game on Finite Graphs 
Author: Jamie Peabody, California State University, Fresno Faculty Sponsor: Dr. Oscar Vega, Cal State, Fresno 
Abstract: We study winning strategies for the game Grim, which is a subtraction game played on finite graphs. A legal move in this 
game consists of a player removing a vertex and consequently all incident edges. A player wins if they can leave the other player with 
no legal moves (when there are no more vertices left, or all .t:emaining vertices are isolated. We have found some fascinating 
strategies for complete graphs, complete bipartite graphs, symmetric graphs, paths, some cycles, and wheels. We are are currently 
investigating winning strategies in less symmetric graphs, products of graphs, and even paths . 

Title: On Legendre Multiplier Sequences 
Author: Katherine Urabe, California State University, Fresno Faculty Sponsor: Dr. Tamas Forgacs, Cal State, F resno 
Abstract: In this poster we give a complete characterizati on of linear, quadratic, and geometric Legendre multiplier sequences. We 
also prove that all Legendre multiplier sequences must. be H ennite multiplier sequences, and describe the relationship between the 
L egendre and generalized Laguerre multiplier sequences. We conclude with a list of open questions for further research . 

Title: Optimal Strategies for a Ride and Tie Race 
Author: Phillip Williams, Cal State East Hay Faculty Sponsor: Dr. Ellen Yeomen, Saint M ary's College of California 
Abstract: In a world constantly looking to seek the fastest computers, shortest routes, and cheapest fares, methods for solving 
optimization problems are in high demand. In this proj ect we explore a "ride and tie" race which is a race over a specified distance 
w here teams of two compete against each other by interchangeably running and biking. The race starts with one person running while 
the other bikes, after an agreed upon distance) the competitor on the bicycle leaves the bicycle and starts to run. The competitor that 
was running then rides the bicycle once they reach its location and then they switch again at a further distance, and so forth . We study 
the problem of fmding an optimal race strategy with a variety of different assumptions. Techniques in linear programming and 
nonlinear programming will be used, and properties of optimal strategies wil l also be discussed. Our models detennine an optimal 
strategy based on the different strengths and weaknesses of the competitors. They also can be used to predict specific outcomes from 
various situations that may arise . 
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Title: Partition Analysis and P olyhedral Geometry 
A uthor: Zafeirakis Zafeirakopoulos, Research Institute for Symbolic Computation, Hagenberg, Austria (visiti ng SFSU) 
Faculty Sponsors: Prof. P eter Paule, Research Institute for Symbolic Computation, Hagenberg, Austria, and Prof. Matthias Beck, 
San Francisco State University 
A bstr act: P artition Analysis is a m ethod introduced by MacM ahon for the solution of combinatorial problems subject to linear 
Diophantine systems. In the turn of last century an algorithmic version~ based on symbolic computation, was presented by Andrews, 
Paule and Riese. In Polyhedral Geometry, through Ehrhart theory one can compute the generating function for the lattice points in a 
polytope. The two problems are closely related and we exhi bit how the two methods relate by presenting a geometri c interpretation of 
Partition Analysis. 
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