
VIGRE: Vertical InteGration of Research and Education
in the Mathematical Sciences

I Major NSF initiative to nurture young mathematicians nationwide.

I Original Rice grant from 2003 – 2008; followed-on for 2008 – 2013.

I Provides funding for undergraduate research, graduate students, postdocs.

I Rice project integrates three departments:
I Computational and Applied Mathematics
I Mathematics
I Statistics

I Working groups are organized into PFUGs (fugues):
I Postdoc
I Faculty
I Ungergraduate
I Graduate

I A diverse set of (often interdisciplinary) PFUGs organize seminars during
semesters, summers.



VIGRE: A Sample of PFUGs

I Computational Algebraic Geometry

I Computational Finance (Electronic Market Dynamics)

I Differential Geometry

I Edge-Length Minimizing Polyhedra

I Heegaard Floer Homology for Knots and 3-Manifolds

I Medical Image Processing

I Neuronal Networks of the Hippocampus

I Physics of Strings

I Statistical Bioinformatics

I Stochastic Modeling in Systems Biology



VIGRE: Challenges of Continuity and Documentation

The PFUGs face a number of challenges in documenting and disseminating
their research.

I Membership varies from semester to semester, particularly among
undergraduates.

I PFUGs must transmit a growing body of knowledge to new members
without starting from scratch each semester.

I A centralized web site has not proved effective:
I access restrictions add a barier to maintenance;
I burden falls to group leaders;
I different PFUGs have different styles.

I Now PFUGs typically maintain their own local, publicly-accessible web
sites with seminar announcements, working notes, software, etc.

I Some PFUGs use our local OwlSpace collaboration tool (Sakai).

I We would still like some way to publicly archive summaries of each
PFUG’s work each semester.



VIGRE: The Art of the PFUG

Solution: The Art of the PFUG Collection in Connexions

I Connexions provides a great collaborative tool for collecting information
from the various PFUGs.

I Students typically draft in LATEX (which they know, or learn),
then import into CNXML.

I Spring/Summer 2008: two new research modules
I Modeling Cell Assemblies
I The Network Wave Equation

I Fall 2008: six new research modules
I Experiments with the Three-Spectral Inverse Problem for a Beaded String
I Edge Length Minimizing Polyhedra
I Image Denoising via the Redundant Wavelet Transform
I A Class of Fast Algorithms for Total Variation Image Restoration
I Michell Trusses
I Dynamics of the Firing Rate of Single Compartment Cells

[LATEX template to help groups write convertible source code.]
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VIGRE: Three-Spectral Inverse Problem for a Beaded String

Mechanical Engineering undergrad Hunter Gilbert (Physics of Strings PFUG)
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How Connexions has helped our VIGRE project

Connexions has given us:

I a more systematic way of archiving our
disparate research projects;

I a tool for recruiting students to research
groups;

I a simple, unified way to disseminate these
projects to the public;

I assistance in documenting, reporting our
results to NSF.


