PUMP Summer Program for High School Students

August 08-26, 2005.

PARTICIPANTS:

Birmingham High School: Ashley Trott and Evelyn Ramos.

Chatsworth High School: Stephanie Calderon, Martin Tajiboy, and 

                                          Molly Zimmerman.

Hightech High LA: Ronald Wang.


John F. Kennedy High School: Mayte Cruz.


John Francis Polytechnic High School: Adrian Sigala and 

                                                               Juan Carlos Sanchez.

Northridge Academy High School: Florence Chua, Tzarina De La  Cruz, 

                                                         Hassan Elliott, and Hussein Elliot.

Reseda High School:  Azadeh Tajaded.

San Fernando High School: Luis Esparza and 

                                              Manuel Joaquin Santoyo.

Sherman Oaks C.E.S:  Sasan Ahoraian, Sandra Fernando, Samantha Harden,   

                                     Ryan Luong, Margaret Sanchez,  and Amber Tatarka 

Sylmar High School: Marisol Solano.

Verdugo Hills High School: Michelle Bonilla. 


The PI M. Helena Noronha coordinated the program.  Prof. Bernardo Ábrego from the department of Mathematics at CSUN prepared the screening exam, selected topics for the institute and delivered most of the lectures. The graduate students Margo Carr and Brittany Noble worked with the participants in small groups and in the computer lab. 

During the summer students studied to the following topics:

Number Theory and Cryptography:

The Euclidean Algorithm to find gcd (a,b)

Using the Euclidean Algorithm to solve for x,y in the equation ax+by=gcd (a,b).

Modular Arithmetic, definition of congruencies.

Resolution of linear congruencies.

The Chinese Remainder Theorem.

Basic encoding schemes based on affine transformations.

Encoding schemes using blocks and affine transformations on larger moduli.

Breaking affine encodings using frequency analysis.

Definition of the Phi function of Euler.

Fermat's Little Theorem and Euler's Generalization.

Public key cryptography: The RSA algorithm.

Combinatorics:

The fundamental counting principle.

Number of subsets in a finite set.

Properties of the Binomial Coefficient, Pascal's Triangle, Newton's Binomial Theorem.

Combinations with repetition.

Number of direct paths in a grid.

Principle of Inclusion and Exclusion with applications.

Basic concepts in Graph Theory: Relations between size and degree sequence.

Eulerian Trails. Euler's Theorem.

Introduction to Directed Graphs. The one-way street assignment problem.

Introduction to Tournaments.

Introduction to Matching. The dancing party problem.

Introduction to Ramsey Theory. Coloring the edges of the complete graph.

Geometry:

Reflections and Rotations as Linear Transformations of the plane.

The Rotation matrix and the trigonometric identities.

The Geometric Series.

Probability:

Introduction to Markov Chains.

During the fall semester students will continue to work on problems that will advance their knowledge of these topics.

They will come to CSUN once week and will be guided by graduate students supervised by the faculty from the Mathematics department. The semester will end with student presentations on December 10.

