Upper-Level Courses (continued) Upper-Level Courses (continued)

MTH 517 Patrtial Dif ferential Equations: Topics covered
include first-order equations and the method of
characteristics, canonical forms of second-order equations
and the analysis of prototype hyperbolic, parabolic, elliptic
equations with applications to mathematical physics and

MTH 370 Operations Reseach: Many decision-

making problems can be modeled as linear optimization
problemswith constraints. Sophisticated tools are used
to find optimal solutions to the unddetermined systems.

MTH 410, 411 Mathematical Satistics: Satistics is engineering.
the science of obtaining, analyzing, and drawing
inference from quantitative data. This course MTH 518 Crypyology: The art and science of concealing

cryptography cryptanalysis, and several other related
problems. In this course, the students will learn several pre-
cold-war systems of cryptograptand the mathematics
behind their cryptanalysis.

MTH 415 Mathematical Biology: This course involves
the growing interaction between mathematics and the
biological sciences and provides a practical context for
the mathematical description.

MTH 416 Mathematics of Finance:Mathematical Math Department Faculty

techniques for solving problems arising in finance and

financial markets are covered. Students will develop The faculty at CSI consists of approximately twenty-five
financial models and apply mathematical methods to professors working in a wide range of research areas.

concrete problems. Louis Blois,Number Theory

MTH 431 ComplexAnalysis: The complex numbers Abhijit Champanerkaffopology
extend the real numbers in magical ways. This course ~ Jane Coffeeflgebra ;
introduces the student to functions that depend on a  Jean-Claude Derderiabattice Theoy, Semigoups

complex variable and take values in the complex plane. Antonia FoldesProbability
Deborah Franzblawwombinatorics

MTH 435 Nonlinear Dynamics and Chaos:Why is Joel David Hamkind,ogic, Set Theory
the weather forecast accurate only once every few days? sherman HelleApplied Mathematics
Is tossing a coin really randonTechniques used to Zheng HuangDifferential Geometry

address these and similar questions are introduced with |lya Kofman,Knot Theoy, Topology

concrete examples in physics, biology and engineering.  carlo LancellottiMathematical Physics

MTH 437 Mathematical Modeling: This course explores Prabudh MisraJopology Semi-goup Theoy

the essential components of constructing a mathematical ‘I;/IarcerI]IoNLuma,Nonllr?ez_ir T
model, from problem identification and variable selection Kosng,Bewma:\lIStattl)stltzrsh
to model analysis and refinement. The aim is to provide g1 [y enLESURTARN REOTY

experience in the process of building useful models in a Cvr;d(;ew P:j_zl_zll(gidNDynsmi_ﬁ
variety of real world settings. FONDIE Priditn, LN SERgEOny

Arundhati RaychaudhurGraph Theory

MTH 440 Foundations of Math: Is every true statement Sidney RichardDperations Research
provable? Mathematical logic, the study of truth and Jay RosenProbability

provability, shows that axioms can be true irfeliént Tobias SchaefeMathematical Physics
ways, in different models. Fuzzy logic allows for bizarre =~ Mohammadralafha,Graph Theoy
intermediate truth values between true and false. Allen Tesdall,Applied Mathematics

JohnVerzani,Probability
Jesenkd/ukadinovic,Fluid and Polymer Dynamics
StephenWollman, Applied Mathematics

MTH 441 Topology: Topology involves the study of
geometrical properties using analytical and algebraic
tools. This course introduces the basic framework.
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The Math Major at CSI

Majoring in mathematics is a gateway to many desirable
professions both in the public and private sectors.
Research teams at nearly allgarcorporations including
IBM, Microsoft, and Pfizer actively recruit math majors
as does the National Institute dbB8dards andechnology
and the National Securiygency inWashington, D.C.

The analytical and problem-solving skills cultivated by
students majoring in mathematics are both versatile and
highly valued in industrygovernment, and education.

All students majoring in mathematics must satisfy the
general education requirements fdBachelor of Science
Only specific science sequences are acceptable for
math majors. Pre-major requirements include a calculus
sequence, calculus laboratpand an introductory
computer classThe major requirements include
ProbabilityTheory Applied Mathematicalnalysis |

or Differential Equations, Lineaklgebra,Applied
Algebra, andAdvanced Calculus | plus four additional
mathematics courses at the 300 or 400 level. Please
consult theUndemgraduate Catalodor more details.

Students majoring in mathematics at CSI may arrange
their course work according to their intere3tsere

are three major emphases for the B.S. degree in
mathematicsApplied MathematicsPure Mathematics
andSecondary EducationA student may also earn a
B.S. through thdoint Computer Science-MatMajor.

An emphasis i\pplied Mathematicss designed for
those students interested in applying mathematical
ideas and techniques to model and solve real world
problems. Recommended courses for students majoring
in mathematics with an applied emphasis include
Applied Combinatorics and Grafdtheory Mathematical
Biology, Mathematical Modeling, MathematicatiaSistics,
Nonlinear Dynamics, Numeric&lnalysis, Operations
Research, and Partial Befential Equations.

An emphasis ifPure Mathematicds designed for those
students primarily interested in mathematical concepts
and who excel at abstract and analytical thinkimg.
emphasis in either pure or applied mathematics is
required for further study in mathematics at the graduate
level. Recommended courses for students majoring in
mathematics with a pure emphasis inclAdstract
Algebra,Advanced Calculus I, Compleinalysis,

Geometry Mathematical Logic, Numbé&rheory
Partial Differential Equations, anfbpology

An emphasis irsecondary Educatioris designed for
those students interested in teaching high school level
mathematics. tdents majoring in mathematics who are
interested in certification to teach mathematics at a
secondary level must include the courses Geometry and

History of Mathematics in their curriculum. Such students

must also complete a sequence of Education courses.

The Joint Computer Science-Math Majois offered
through the Computer Science and Mathematics
Departments at CSIThis is an excellent option for those
students interested in both fieldShe interface between
mathematics and computer science is an extremely rich
and growing area of research. Many problems involve a

synthesis of ideas from both fields and students choosing
this option are at an advantage with broader opportunities.

Please consult the undeaduate catalog for the
requirements for this degree.

Upper-Level Courses

MTH 306 History of Math: Learn about mathematics

by studying the development of mathematical ideas and
techniques from antiquity through the eighteenth century
Topics involve arithmetic, algebra, trigonometand
analytic geometry and will be drawn from Babylonian,
Egyptian, Greek, Chinese, Hinddrabian and European
mathematics.

MTH 311 Probability Theory: Probabilistic models
are used in a variety of fields and applications including
randomized algorithms, analysis of financial markets and

MTH 335 Numerical Analysis: Since the advent of the
computers, algorithms have been developed to approxin
numerical solutions to lge-scale system$his course
introduces the student to the primary algorithms and
tackles issues concerning computationfitieincy,

stability and error analysis.

MTH 337 Combinatorics and Graph Theory: Many

problems of a discrete nature, such as finding optimal pc
routes and frequency assignments, are analyzed with g
theory This course introduces the basic framework and
shows how different problems can be solved within this.

MTH 338 Linear Algebra: Systems of linear equations an
their solutions are studied in depth in this course. Conc
are taught at both a hands-on and abstract level with
applications to problems in physics, engineering, econo
and the social sciences.

MTH 339/442Applied Algebra: Group theory and ring
theory allow one to analyze a variety of problems in
mathematics and computer science from the viewpoints
abstraction and application. For example, students may
prove basic results in group theory and apply these res
codes that are used on computers.

MTH 341, 342Advanced Calculus:This course provides
the theoretical basis of modern analysis by taking a mot
general look at the key concepts from calculus including
continuous functions, differentiable functions and
integration theory

MTH 347 Number Theory: Problems from many
branches of mathematics often reduce to the investigatic
of properties of a particular set of numbers; for example,

quantum mechanics.This course provides the fundamentalthe set of integer solutions to a certain equatibinis

framework through illustrative and practical examples.

MTH 329 Geometry: Fundamental concepts in Euclidean

course covers many elegant results from number theory
including some applications to cryptography

geometry in two and three dimensions and non-Euclidean MTH 350 Logic: What is an algorithmWhen is a functior
geometry are covered with applications to image processingomputable®hen is a question decidable? Computabili

and map-makingTopics include classical axiomatic
geometry classification of polygons and polyhedra,
and representation of curves and surfaces.

MTH 330, 331, 334 Diferential Equations: The language
of rates allows one to model the physical systems arising
from real-world phenomena@hese courses introduce the
student to the analytical methods and techniques used in
solving systems of diérential equations.

theory a part of logic, shows that some functions are no
computable and some questions are not decidable.

MTH 360 Actuarial Science: Insurance companies are
the primary employers of actuarie&n undegraduate
degree in mathematics is often all that is required for an
initial hire. A sequence of exams must be passed for full
qualification.This course prepares students for the first
actuarial exam.



