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COURSE DESCRIPTIONS

AMS

Applied Mathematics
and Statistics

AMS 101-C Applied Precalculus

Presents applied topics in functions, discrete dynamical
systems, trigonometry and linear algebra designed to
improve students’ skills for analyzing problems in the
social and natural sciences. Not for credit in addition
to any MAT course numbered 125 or higher or to any
AMS course numbered 151 or higher.

Prerequisite: Satisfaction of entry skill in mathematics
requirement; level 2+ or higher on the mathematics
placement examination

3 credits

AMS 102-C Elements of Statistics

The use and misuse of statistics in real life situations;
basic statistical measures of central tendency and of
dispersion, frequency distributions, elements of prob-
ability, binomial and normal distributions, small and
large sample hypothesis testing, confidence intervals,
chi square test, and regression. May not be taken by
students with credit for AMS 110, 310, 311, 312; ECO
320; POL 201; PSY 201; or SOC 202.

Prerequisite: Satisfaction of entry skill in mathematics
requirement (Skill 1) or satisfactory completion of
DE.C.C

3 credits

AMS 110 Probability and Statistics in the
Life Sciences

A survey of probability theory and statistical techniques
with applications to biological and biomedical situations.
Topics covered include Markov chain models; bino-
mial, Poisson, normal, exponential, and chi square
random variables; tests of hypotheses; confidence
intervals; t tests; and analysis of variance, regression,
and contingency tables. May not be taken for credit in
addition to AMS 310.

Prerequisite: AMS 151 or MAT 125 or 131 or 141

3 credits

AMS 151-C Applied Calculus |

A review of functions and their applications; analytic
methods of differentiation; interpretations and applica-
tions of differentiation; introduction to integration.
Intended for CEAS majors. Not for credit in addition to
MAT 125 or 126 or 131 or 141 or 171.

Prerequisite: B or higher in MAT 123, or level 5 on the
mathematics placement examination, or B or higher in
MAT 122 and coregistration in MAT 130

3 credits

AMS 161-C Applied Calculus I

Analytic and numerical methods of integration; inter-
pretations and applications of integration; differential
equations models and elementary solution tech-
niques; phase planes; Taylor series and Fourier series.
Intended for CEAS majors. Not for credit in addition to
MAT 127 or 132 or 142 or 171.

Prerequisite: C or higher in AMS 151 or MAT 131 or 141,
or level 7 on the mathematics placement examination
3 credits

AMS 201 Matrix Methods and Models

Basic properties of matrix algebra, matrix norms,
eigenvalues, solving systems of equations; applications to
economics, growth models, Markov chains, regression,
linear programming. Computer software packages
used. May not be taken by students with credit for
MAT 211 or AMS 210.

Prerequisite:. AMS 151 or MAT 122, 123, 125, 131
or 141

3 credits

AMS 210 Applied Linear Algebra

An introduction to the theory and use of vectors and
matrices. Matrix theory including systems of linear
equations. Theory of Euclidean and abstract vector
spaces. Eigenvectors and eigenvalues. Linear transfor-
mations. May not be taken for credit in addition to
MAT 211.

Prerequisite: AMS 151 or MAT 131 or 141 or corequi-
site MAT 126

3 credits

AMS 261 Applied Calculus IlI

Vector algebra and analytic geometry in two and three
dimensions; multivariable differential calculus and tan-
gent planes; multivariable integral calculus; optimiza-
tion and Lagrange multipliers; vector calculus
including Green’s and Stokes’s theorems. May not be
taken for credit in addition to MAT 203 or 205.
Prerequisite: AMS 161 or MAT 127 or 132 or 142 or 171
4 credits

AMS 300 Writing in Applied Mathematics

See Requirements for the Major in Applied
Mathematics and Statistics, Upper Division Writing
Requirement.

Prerequisites: WRT 102; AMS major; U3 or U4 standing
1 credit, S/U grading

AMS 301 Finite Mathematical Structures

An introduction to graph theory and combinatorial
analysis. The emphasis is on solving applied problems
rather than on theorems and proofs. Techniques used
in problem solving include generating functions,
recurrence relations, and network flows. This course
develops the type of mathematical thinking that is fun-
damental to computer science and operations
research.

Prerequisite: AMS 210 or MAT 211 or AMS 361 or
MAT 303

3 credits

AMS 303 Graph Theory

Paths and circuits, trees and tree based algorithms,
graph coloring, digraphs, network flows, matching
theory, matroids, and games with graphs.
Prerequisite: AMS 301

3 credits

AMS 310 Survey of Probability and Statistics

A survey of data analysis, probability theory, and sta-
tistics. Stem and leaf displays, box plots, schematic
plots, fitting straight line relationships, discrete and
continuous probability distributions, conditional distri-
butions, binomial distribution, normal and t distribu-
tions, confidence intervals, and significance tests. May
not be taken for credit in addition to ECO 320.
Prerequisite: AMS 201 or 210 or MAT 211

3 credits

AMS 311 Probability Theory

Probability spaces, random variables, moment generat-
ing functions, algebra of expectations, conditional and
marginal distributions, multivariate distributions,
order statistics, law of large numbers.

Prerequisites: AMS 301 and 310 or permission of
instructor

Corequisites: MAT 203 or 205 or AMS 261

3 credits

AMS 312 Mathematical Statistics

Estimation, confidence intervals, Neyman
Pearsonlemma, likelihood ratio test, hypothesis testing,
chi square test, regression, analysis of variance, non-
parametric methods.

Prerequisite: AMS 311

3 credits

AMS 315 Data Analysis

Statistical analysis of data. Exploratory data analysis.
Estimation. Parametric and nonparametric hypothesis
tests. Power. Robust techniques. Use and interpretation
of statistical computer packages, such as SPSS.

Prerequisite: AMS 102 or 310
3 credits

AMS 316 Introduction to Time Series
Analysis

Trend and seasonal components of time series mod-
els, autoregressive and moving average (ARMA) mod-
els, Box-Jenkins methodology, Portmanteau test,
unit-root, generalized autoregressive conditionally
heteroskedasticity (GARCH) models, exponential
GARCH, stochastic volatility models. This course is
offered as both AMS 316 and AMS 586.

Prerequisites: AMS 301 and 310 or permission of
instructor

Corequisites: MAT 203 or 205 or AMS 261

3 credits

AMS 318 Theory of Interest

Actuarial mathematics including the arithmetical and
algebraic problems posed by calculation of simple
and compound interest. Considers investment risks cre-
ated by variable interest rates, inflation, changing foreign
currency exchange rates, and changes in tax laws.
Develops problem solving skills adopting both deter-
ministic and stochastic approaches and taking into
account the perspectives of the consumer and the
investor.

Prerequisite: AMS 310

3 credits

AMS 321 Computer Projects in Applied
Mathematics

The simulation methodology for a variety of applied
mathematical problems in numerical linear and non-
linear algebra, statistical modeling, and numerical
differentiation and integration. Graphical representa-
tion of numerical solutions.

Prerequisites: AMS 210 or 261 or MAT 203; prior pro-
gramming experience in C, FORTRAN, or Java

3 credits

AMS 326 Numerical Analysis

Direct and indirect methods for the solution of linear
and nonlinear equations. Computation of eigenvalues
and eigenvectors of matrices. Quadrature, differentia-
tion, and curve fitting. Numerical solution of ordinary
and partial differential equations.

Prerequisites: AMS 210 or MAT 211; programming
experience in Pascal, FORTRAN, or C

3 credits

AMS 333 Mathematical Biology

This course introduces the use of mathematics and
computer simulation to study a wide range of prob-
lems in biology. Topics include the modeling of popu-
lations, the dynamics of signal transduction and
gene-regulatory networks, and simulation of protein
structure and dynamics. A computer laboratory com-
ponent allows students to apply their knowledge to
real-world problems.

Prerequisites: AMS 161 or MAT 132; BIO 202; U3 or U4
standing; or Permission of the Instructor

3 credits

AMS 335 Game Theory

Introduction to game theory fundamentals with
special emphasis on problems from economics and
political science. Topics include strategic games and
Nash equilibrium, games in coalitional form and the
core, bargaining theory, measuring power in voting
systems, problems of fair division, and optimal and sta-
ble matching. This course is offered as both AMS 335
and ECO 355.

Prerequisites: MAT 126 or 131 or 141 or AMS 151; C or
higher in ECO 303

3 credits

AMS 341 Operations Research I:
Deterministic Models

Linear programming with a view toward its uses in
economics and systems analysis. Linear algebra and
geometric foundations of linear programming; sim-
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plex method and its variations; primal dual programs;
formulation and interpretation of linear programming
models, including practical problems in transportation
and production control. Optional computer projects.
AMS 341 and 342 may be taken in either order, though
it is recommended that AMS 341 be taken first.
Prerequisites: AMS 210 or MAT 211

3 credits

AMS 342 Operations Research II:
Stochastic Models

Methods and techniques for stochastic modeling and
optimization, with applications to queueing theory,
Markov chains, inventory theory, games, and deci-
sions. AMS 341 and 342 may be taken in either order,
though it is recommended that AMS 341 be taken first.
Prerequisites: AMS 210 or MAT 211; AMS 311

3 credits

AMS 345 Computational Geometry

The design and analysis of efficient algorithms to
solve geometric problems that arise in computer
graphics, robotics, geographical information systems,
manufacturing, and optimization. Topics include con-
vex hulls, triangulation, Voronoi diagrams, visibility,
intersection, robot motion planning, and arrange-
ments. This course is offered as both AMS 345 and
CSE 355.

Prerequisites: AMS 301; programming knowledge of
C or C++ or Java

3 credits

AMS 351 Applied Algebra

Topics in algebra: groups, informal set theory, rela-
tions, homomorphisms. Applications: error correcting
codes, Burnside’s theorem, computational complexity,
Chinese remainder theorem. This course is offered as
both AMS 351 and MAT 312.

Prerequisite: AMS 210 or MAT 211

Advisory Prerequisite: MAT 200 or CSE 113

3 credits

AMS 361 Applied Calculus IV:
Differential Equations

Homogeneous and inhomogeneous linear differential
equations; systems of linear differential equations;
solution with power series and Laplace transforms;
partial differential equations and Fourier series. May
not be taken for credit in addition to the equivalent
MAT 303.

Prerequisite: AMS 161 or MAT 127 or 132 or 142 or 171
4 credits

AMS 394 Statistical Lahoratory

Designed for students interested in statistics and their
applications. Basic statistical techniques including
sampling, design, regression, and analysis of variance
are introduced. Includes the use of statistical packages
such as SSPS and SAS. Students translate realistic
research problems into a statistical context and perform
the analysis.

Prerequisite: One AMS course (AMS 102 or 110 or
310 or 315 recommended)

3 credits

AMS 410 Actuarial Mathematics

Integrates calculus and probability with risk assess-
ment and insurance in a quantitative manner to
prepare students for the first actuarial examination.
Prerequisites: AMS 261 or MAT 203 or 205; AMS 310;
AMS 311 or 315

3 credits

AMS 441 Business Enterprise

Explores the strategy and technology of business
enterprises. Integrates the practice of engineering and
quantitative methods with the operations of a business
in today’s globalized environment, whether in product
development, financial management, or e-commerce.
Prerequisite: U3 or U4 standing

3 credits
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AMS 475 Undergraduate Teaching
Practicum

Students assist the faculty in teaching by conducting
recitation or laboratory sections that supplement a lec-
ture course. The student receives regularly scheduled
supervision from the faculty advisor. May be used as
an open elective only and repeated once.
Prerequisites: U4 standing as an undergraduate major
within the college; a minimum g.p.a. of 3.00 in all Stony
Brook courses and the grade of B or better in the
course in which the student is to assist; permission of
department

3 credits

AMS 487 Research in Applied Mathematics

An independent research project with faculty supervi-
sion. Permission to register requires a B average and
the agreement of a faculty member to supervise the
research. May be repeated once. Only 3 credits of
research electives (AMS 487, CSE 487, MEC 499, ESE
499, ESM 499, EST 499, ISE 487) may be counted
toward engineering technical elective requirements.
Prerequisites: Permission of instructor and department
0-3 credits

AMS 492 Topics in Applied Mathematics

Treatment of an area of applied mathematics that
expands upon the undergraduate curriculum. Topics
may include applied mathematics, statistics, or opera-
tions research and change from semester to semester.
Semester supplements to this Bulletin contain specific
description when course is offered. May be repeated
once, as the topic changes.

Prerequisite: Permission of instructor

3 credits





