

9 August, 2011


Undergraduate Research Committee, 
I, Andrew William Herring, wish to research, under the guided supervision of Dr. Alexandru Buium-Professor of Mathematics, a few topics that are central to the Riemann Hypothesis.  Having studied Single Variable Calculus, Multi-Variable Calculus, Linear Algebra, Discrete Mathematics, Complex Analysis, and Introductory Number Theory here at the University of New Mexico, Professor Buium and I have agreed that it would be appropriate to embark on such a project.  
The Riemann Hypothesis is considered by many modern mathematicians to be one of the greatest unsolved problems in mathematics.  According to Enrico Bombieri, a mathematician who has done much work with the Riemann hypothesis, the Riemann zeta function is “a function of the complex variable s, defined in the half plane Re(s)>1 by the absolutely convergent series 
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and in the whole complex plane by analytic continuation” (Bombieri, url: http://www.claymath.org/millennium/Riemann_Hypothesis/riemann.pdf).  
The most common statement of the Riemann Hypothesis is this:
“The non-trivial zeroes of the zeta function have real part equal to ½” 

The Riemann Hypothesis is of extreme consequence mathematically because, by avenues of functional and fourier analysis, the zeta function is very closely related to the distribution of all prime numbers-such a distribution has been guessed at and approximated quite closely, but a golden rule has not yet been found.  Based on my understanding, the mathematician who can prove the Riemann Hypothesis, can be credited along with Riemann, as having perfectly found the distribution of all prime numbers.  
It is my goal through this research to be able to understand and guide a discussion through two or three proofs of the analytic continuation of the zeta function from the bounded domain Re(s)>1 to the entire complex plane.  I will certainly look at two proofs, one given by M. Ram Murty which is a direct proof, and another given by Anthony Knapp which is an indirect approach.  My final product should be a comparative paper of the two (or three, time permitting) proofs of this analytic continuation.  
I hope that this committee looks on my proposal favorably; I look very forward to working on this project under the supervision of Professor Buium.  
Sincerely, 

Andrew William Herring

herring@unm.edu
(5055) 270-8968

124 Cornell Dr. SE

Albuquerque, New Mexico

87106

