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The World Is Flat

A BRIEF HISTORY OF
THE TWENTY-FIRST CENTURY

Thomas L. Friedman

Concerns About Globalization
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RISING ABOVE
THE GATHERING
e s S TORM

Innovation Requires a Strong
S TEM Worktorce
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P Important, but Not for Me

Parents and Students in Kansas
and Missouri Talk About Math,
i B Science and Technology Education

Big Problem: Lack of Househola
Participation
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Government Stimulating Growth
in STEM Fields
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Need New Models for Research
& Education



IMPAC T

Interdisciplinary Mentoring Program in Analysis, Computation,




PERSONNEL

+ 9 Faculty Mentors

. / Graduate Students

- 21 Undergraduates

» 17 Alumni (9 Ph.D students, 1 Medical School, 1T VWorkforce)

- 14 Members on Advisory Board
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Computation
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Attract & Retain students into the mathematical
sciences through:
*Interdisciplinary Research
*Modernized Curriculum

*Socialization and Team Building

*Industrial Cooperation




*Summer Program (Bootcamp)

*Research During the School Year

*Spring Immersion

CSUMS Program Schedule



Linear Algebra Review
Inner Product Spaces
Spectral Theory

Probability &

Statistics
ntroduction to Prob
Multivariate Stats
Bayesian Statistics
Regression

Time Series Analysis
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Optimization
Convex Analysis
Optimization

Adv. Least Squares
Unconstrained Opt.
Constrained Opt.
Optimal Control

Signals and Systems
Signal Processing
Dynamical Systems
Control Theory

Summer lopics



Linear Algebra
Orthogonality, Fourier Coefficients

Projections
Singular-Value

and Least Squares

Decomposition (SV

D)

The Contraction Mapping Principle

Inverse and Imp

Newton's Method and Variants
icit Function Theorems

Convex Analysis
Jensen’s Inequality
Convex Optimization

Recurring [hemes
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*Principal Component Analysis
*Factor Analysis

*Latent Semantic Analysis

*Conjoint Analysis

*Hotelling Transforms

*Empirical Mode Decomposition
mpirical Orthogonal Decomposition
roper Orthogonal Decomposition
*Karhunen-Loeve Expansion
*Eigenfaces
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SVD FAMILY



*Unconstrained Optimization

*Interior-Point methods

*Many Numerical Methods in Linear Algebra
*Many Numerical Methods in Differential Equations
*Proofs to Inverse and Implicit Function Theorems
*Existence and Uniqueness of ODEs

*Kalman filter; Recursive Least Squares
*Many/Most Results in Nonlinear Analysis
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Newton's Method and the

* Contraction Mapping Principle
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- Actuarial, Investment, &
Management Sciences

- Functional Data Analysis

- Mathematical Systems &
Optimization

- Nonlinear Waves &
Coherent Structures

- Computational Biology and
Bioinformatics

2009-2010 Programs
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impact.byu.edu
Project funded primarily by the
National Science Foundation
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