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TO THE POINT: Of snowplows, art museums and democracy: high school students apply graph theory to practical problems at Rutgers math conference

NEW BRUNSWICK/PISCATAWAY, N.J. – How many security guards are required to secure an art museum room with a set number of edges and vertices? What is the minimum number of representatives who can effectively represent a given electorate? 

Just ask one of the students from across the country who demonstrated their skill in applying graph theory to solve such conundrums during the High School Student Research Conference May 8 at Rutgers, The State University of New Jersey.  Parents, teachers and sponsors joined the students for the annual conference, sponsored, in part, by the AT& T Foundation and the National Science Foundation.
 “Anyone who thinks of mathematics as dry, or of mathematicians as passionless, ought to spend some time with these students and their teachers,” said Fred S. Roberts professor of mathematics, director of the Center for Discrete Mathematics and Theoretical Computer Science (DIMACS) and conference organizer. 

Based on Rutgers’ Busch campus, DIMACS is a consortium of Rutgers and Princeton Universities, AT&T Labs, Bell Labs (Lucent Technologies), NEC Laboratories of America and Telcordia Technologies. The center was founded in 1989 as a National Science Foundation Science and Technology Center to promote the development of discrete mathematics and theoretical computer science. 
Graph theory, the focus of the high school research conference, is a branch of discrete mathematics, a discipline that deals with networks, patterns and designs. The theory uses graphs to study the arrangements of objects and the relationships between objects and has practical applications in such fields as communications, transportation, medicine and urban services. 

For the past four summers, high school teachers have come to the DIMACS Connect Institute (DCI) at Rutgers to study graph theory and take what they learn back to their schools. The students presenting their work at the conference have been studying under those teachers. 
Alec Sobel, Ji Hoon Kim, Jordan Glanzberg, Albert Garcia of Cresskill High School in Cresskill explored the deployment of security guards in art museums. Their teacher was Kear Halstater. Thomas J. Shuck, a student at the Wilmington Charter School in Wilmington, Del., calculated the most efficient routes for snowplows in Elsmere, Del., under the guidance of his teacher, Chuck Biehl. And Brent Heeke, David Rutter and Brian Wile, of Grayson High School in Loganville, Ga., took on effective representation of their school’s student body, guided by Nicole Davis, their teacher. 

Wilmington Charter School’s Biehl is one of a group of experienced teachers acting as lead teachers – mentors to other educators in DIMACS’ DCI program. He has worked with the DIMACS program since 1990. “It’s been an honor to work with Fred Roberts,” Biehl said. “It’s not too much to say that DIMACS changed my life.”

Other participants and presentations included:

Montclair Kimberly Academy, Wayne: Pooja Gupta, “Attempting Original Research in a High School Classroom”
Cresskill High School, Cresskill:  Brett Richardson, Gwenn Santoro and Kathleen Zanone, “Search Numbers”; Jason Yu, Deanna Santiago, Eric Kwan, “The Game of Nim”

Seton Catholic High School, Pittston, Pa.: Eric Zelinski, Salvatore Sciacca, Michael Sowinski and Richard Kosik, “Comparing the Efficiency of One- and Two-Dimensional Formats”
Wilmington Charter School, Wilmington, Del.: Casey Chance and Samin Green, “Optimizing Location Using Topics from Graph Theory”

Brooklyn Technical High School, Brooklyn, N.Y.: Olga Zverovich, “A Solution to a Problem of Gargano, Quintas and Rubens [1]”

School of the Future, New York, N.Y.: Carrie Li, Dalia Sharps, and Amelia Zeckor, “Eulerian Graphs”

Suncoast High School, Riviera Beach, Fla.:  Zachary Johnson, Matthew Hazi, Joshua Millstein, and Roland Philabaum, “The Traveling Salesman Problem;” Alondra Cooper, Spencer Gottlieb, and Paul Nelson, “Transitivity in Tournaments”; Tony Barbieri, Michael Desiderio, and Matthew Pollit, “Graph Coloring and Chromatic Polynomials”
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