Assessment Report Standard Format

July 1, 2004 - June 30, 2005

PROGRAM(S) ASSESSED:     MS in Applied Mathematics

ASSESSMENT COORDINATOR:     Thomas Svobodny

YEAR    1    of a    7   YEAR CYCLE
1. ASSESSMENT MEASURES EMPLOYED

No measures were directly employed.  This the first year of the cycle was used for planning and preparation for the assessment measures to be employed in subsequent years.   There were no program graduates during the year.
2.  ASSESSMENT FINDINGS

Not applicable in year 1 of the assessment plan

3.  PROGRAM IMPROVEMENTS


None were made

4.  ASSESSMENT PLAN COMPLIANCE


The preparatory tasks of Year 1 were carried out as planned:
Year1: All Applied Math Faculty are made aware of the assessment plan. Subcommittees for assessment subtasks will be formed. Liaisons to appropriate overlap agencies will nominated and confirmed. Comprehensive exam guidelines and list of competencies will be drawn up. The subcommittee charged with the checklist for portfolios will start its work. Exit interviews will be designed. A bulletin board on the second floor of the Math building will be appropriated.
Subcommittee for the Drawing Together of Topics and Guidelines for the Comprehensive Examination: Svobodny, Tian

Subcommittee for the Drawing Together of Topics in a Checklist  for the Portfolios of Student Work: Miller, Ho

Subcommittee for the Devising of the Exit Interview: Svobodny, Turyn

Other materials developed are attached below.

5.  NEW ASSESSMENT DEVELOPMENTS
There were no new developments



MS in Applied Mathematics

Comprehensive Examination

Guidelines

The Comprehensive Examination is typically taken in the beginning of the academic term at  which the student expects to finish the MS. The examination will be prepared by the Examination Committee. The Examination Committee will be appointed by the Program Director. The exam will consist of three (3) parts, unless the student is completing a project, in which case the exam will consist of two (2) parts. The time allowed for each part is three hours.

Each part of the exam will cover  a general topic. At least two parts will be  chosen by the student from the following list of four general topics. 

Numerical Analysis

Modeling

Methods in Applied Mathematics

Optimization

If desired by the student, and approved by the Examination Committee, a third part can cover material from a Graduate-Level course in any area.

If the student fails any part of the exam, that part having been failed can be retaken during the same academic term. Upon failing the exam twice, the student must wait until a later academic term to attempt the examination.

Core Topics

Numerical Analysis

General

· Machine Arithmetic

· Error Analysis and Estimation
Numerical Linear Algebra

· Basics of linear algebra - linear independence, bases, matrix

algebra including inverses and eigenvalues.

· The LU decomposition and Gaussian elimination with and without pivoting.

· Properties of positive definite matrices and the Cholesky Decomposition.

· Error and sensitivity analysis for linear equation solving - includes

vector and matrix norms.

· Orthogonal matrices - Householder and Jordan (rotations) transformations

and their use in reducing matrices to canonical forms.

· Normal matrices - Schur and Real Schur Theorems.

· Eigenvalues and vectors - power method, QR algorithm.

· SVD decomposition and properties.

· Solution of linear least squares problem using orthogonal matrices

and the SVD decomposition.

· Iterative methods - primarily conjugate gradient algorithm.

Computational Solutions of Differential Equations

· Solving Initial Value Problems with Finite Differences

· Stiff Equations

· Conservation Laws

· Finite Volume Methods

· Spectral Methods

· Designing Spatial Approximations

· Finite Element Method

· Variational Method

· Hilbert Function Spaces 

· Accuracy and Error Control

· Computer Simulation

Methods of Applied Mathematics

Vector Calculus

· Geometry of Euclidean Space

· Vectors and Tensors

· Kinematics

· Fields

· Surface Integrals and Surface Fields

Classical Mechanics

· Laws of Motion

· Lagrangian Mechanics

· The Hodograph

· Hamiltonian Mechanics

· Basic Fluid Dynamics
Ordinary Differential Equations

· Existence and Uniqueness Theorems

· Gronwall's Inequality

· Continuous dependence

· Systems of Linear Equations

· Linear Equations with Periodic Coefficients

· Floquet Theory

· Stability

· Stability for linear systems

· Principle of linearized stability

· Stability for autonomous systems

· Liapunov functions

· Planar Autonomous Systems

· Critical points

· Poincare map

· Periodic Solutions of Plane Autonomous Systems

· Conservative systems

· Bifurcation

· The method of Liapunov-Schmidt

· Applications to ecology, electrical circuits, mechanics, physiology

Advanced Methods

· Sturm-Liouville Theory

· Fourier Analysis

· Special Functions and Asymptotics

· Asymptotic solutions of differential equations

· Perturbation Methods

· Boundary Layers

· WBK theory

· Multiple-Scale Analysis

· Averaging

Modeling

· Basic Geometry

· Ballpark Estimation

· Real World Numbers

· Curve Fitting

· Dimensions

· Equilibrium

· Conservation

· Feedback

· Stability

· Dimensional Analysis & Scaling

· Probabilistic Modeling

· Stochastic Processes

· Vibrations and Waves

· Monte Carlo Simulation
Optimization

· Unconstrained optimization: Fermat's Theorem, steepest descent, conjugate  gradient, quasi-Newton methods

· Constrained optimization: Lagrange multipliers(LM), Kuhn-Tucker (KT)  conditions, sensitivity analysis, Lagrangian duality

· Linear programming, nonlinear constrained programming and unconstrained problems

· Linear Programming: Simplex method. 

· Dynamic Programming 

· The calculus of variations

· Optimal Control
