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53.101 Mathematical Thinking (3) – Presents mathematical topics and applications in a context designed to promote quantitative reasoning and the use of mathematics in solving problems and making decisions.  Suitable for majors in humanities, education, and others seeking a broad view of mathematics. 
53.109 College Algebra (3) – Studies fundamental algebraic concepts and develops the mathematical and computation skills necessary to apply algebraic techniques to problems in business, economics, the social and natural sciences, and the liberal arts.  Prerequisite:  1 and 1/2 years of high school algebra or the equivalent.
53.111 Finite Mathematics (3) – Presents an introductory development of counting techniques, probability spaces, and game theory.
53.112 Trigonometry (3) – Studies basic trigonometric ratios and their applications along with an extension to circular functions and their multifaceted relationships.  Prerequisite:  53.109, two years of high school algebra, or the equivalent.
53.113 Pre-Calculus (3) – Studies elementary algebraic functions and relations, exponential and logarithmic functions, circular functions and inverse functions, and their applications.  Prerequisite:  53.109, two years of high school algebra and 53.112 or high school trigonometry, or the equivalent.

53.118 Applied Matrix Algebra (3) – Introduces vectors, matrices, linear equations, and linear programming with applications to the social and biological sciences and business.  Prerequisite:  Two years of high school algebra or equivalent.

53.123 Essentials of Calculus (3) – Presents the basic concepts of elementary calculus in a non-rigorous approach for students who are not mathematics majors.  Pertinent topics in the real number system, analytic geometry, functions, and limits prepare the student for the study of the basic techniques of applications of differentiation and integration.  Course is not for chemistry, mathematics, or physics majors.  Prerequisite:  At least two years of high school algebra or 53.109 or consent of the instructor.

53.125 Calculus I (3) – Designed to meet part of the major-level mathematics requirement; first in the sequence of four calculus courses. This course provides the basic tools for differentiation and the beginnings of integration for functions of a single variable.  Prerequisite:  Placement test or 53.113.  TI-89 graphical calculator is required.

53.126 Calculus II (3) – Presents applications of integration (including area between curves, volume, work, differential equations, and arc length), differentiation and integration of exponential and logarithmic functions, techniques of integration, series, and Taylor’s Theorem.  Prerequisite:  53.125.  TI-89 graphical calculator is required.

53.141 Introduction to Statistics (3) – Presents the concepts necessary to use and understand basic statistical techniques.  Topics include: descriptive statistics, probability, random variables, sampling distributions, hypothesis tests, confidence intervals, and analysis of variance.  Prerequisite:  High school algebra.

53.185 Discrete Mathematics (3) – An introduction to the language of mathematics and proof, symbolic logic, set theory, functions, combinatorics, and mathematical induction.  Not usually taken during the freshman year.  Prerequisite:  53.125 or consent of instructor.  Not usually taken in the first semester of freshman year.
53.201 Mathematics for Elementary Teachers I (3) – Presents the basic understanding of logic, sets, and number systems.  Other topics covered are graphic representation of data, elementary probability, historic number systems, problem solving methods, and manipulatives.  Course is open only to majors in elementary education, special education or communication disorders.

53.202 Mathematics for Elementary Teachers II (3) – Presents the content of geometry and beginning probability and statistics for the elementary curriculum.  Prerequisite:  Must be a major in elementary education.
53.225 Calculus III (3) – Presents infinite sequences and series, power series, Taylor and Maclaurin series, three dimensional vector analysis, and partial derivatives.  Prerequisite:  53.126.

53.226 Calculus IV (3) – Presents an introduction to the differentiation and integration of real valued functions of several variables, curves and parametric equations, surfaces, Taylor's, Stoke's, and Green's theorems, functions between Euclidean spaces and multiple integrals.  Prerequisite:  53.225.

53.231 College Geometry (3) – A study of geometry from several perspectives, axiomatic, intuitive, analytic, vector, transformational approaches, elliptic and hyperbolic geometry.  Prerequisite:  High school geometry and 53.185. 

53.240 Statistical Methods (3) (Spring) – Exposition of a relatively modest development of statistical concepts in practice and methods of statistical analysis.  Prerequisite:  53.141 or equivalent.
53.241 Probability and Statistics (3) – An introduction to the basic ideas and fundamental laws of probability including sample spaces, events, independence, random variables, special probability distributions, and elementary statistical inference.  Prerequisite:  53.126 and 53.185 or current enrollment.
53.243 Applied Nonparametric Statistics (3) – Presents standard nonparametric statistical procedures with moderate mathematical content.  Topics in one-sample, two-sample, and k-sample procedures are covered as well as applications of the procedures using data.  Prerequisite:  53.141 or 53.241 or equivalent. 
53.303 Mathematical Problem Solving for Teachers (3) – Examines mathematical problem solving, number sense, pattern recognition, mathematical reasoning, basic problem solving, use of manipulatives, and assessment.  Games involving mathematical problem solving are examined and designed.  This course is designed for Elementary and Secondary Educations majors.  Requires off campus observations and teaching.  Prerequisite:  53.201 or consent of the instructor.
53.310 Introduction to Abstract Algebra (3) – Provides an introduction to the language and methods of abstract mathematics. Subjects include sets, relations, rings, functions, groups, and fields.  Prerequisite: 53.185 and 53.225.
53.311 Algebra for Secondary School Teachers (3) (Fall, even-numbered years) – Examines topics from abstract and advanced algebra that are relevant to the high school curriculum (including discussion of the algebraic properties of number systems and polynomial rings).  History of algebra (ancient and modern) and applications (such as error-correction codes and symmetry) are also included.  Intended for Secondary Education-Mathematics majors.  Prerequisite:  53.310.
53.314 Linear Algebra (3) – Studies abstract vector spaces, linear transformation, matrices, determinants, inner product spaces, and related topics.  Prerequisite:  53.185 and 53.126.

53.322 Differential Equations (3) – Studies elementary ordinary differential equations, infinite series and power series, some numerical methods, LaPlace transforms, and first-order systems of equations.  Prerequisite:  53.225.

53.331 Modern Geometry (3) (Spring, odd-numbered years) – Presents non-Euclidean geometrics and their development from postulate systems and a formal approach to projective geometry.  Prerequisite:  53.231.

53.340 Statistical Software (3) (Fall, even-numbered years) – Provides an introduction to the most widely-used statistical software packages in government and industry.  Students gain practical experience by solving real-world statistical problems encountered by various government agencies and private companies.  Graphical and numerical descriptive procedures and inferential statistical techniques will be discussed.  Prerequisite:  53.240.

53.342 Design and Analysis of Experiments (3) (Fall, even-numbered years) – Basic experimental statistics including methods of estimation and hypothesis testing, analysis-of-variance procedures, principles of experimental design, completely randomized and randomized complete block designs, factorial arrangements of treatments, linear regression and correlation analysis, covariance analysis and distribution-free methods.  Prerequisite:  53.141 or 53.241 or consent of the instructor.

53.343 Applied Regression Analysis (3) (Fall, odd-numbered years) – A basic course introducing various data analysis techniques.  Specifically the techniques are plots, graphs, transformations, diagnostics, regression models, and influence analysis.  Prerequisite:  53.141 or 53.241, and consent of the instructor.
53.360 Number Theory (Spring only) (3) – An introductory course on the theory of numbers.  Topics include the topics of divisibility, primes, the Euclidean algorithm, the Fundamental Theorem of Arithmetic, congruences, and Diophantine equations.  Prerequisite:  53.185 and 53.225.
53.361 Coding and Signal Processing (3) (Spring) – A mathematical approach to codes and ciphers.  Topics include security codes, coding for efficiency in computer storage, error-correcting codes, and signal processing, including the Fourier transform and digital filters. Individual projects required.  Prerequisite:  53.126, and 56.116 or 56.121.
53.373 Numerical Methods in Computing (3) (Fall) – Analysis and application of various methods of numerically solving problems in the areas of nonlinear equations, systems of equations, interpolation and polynomial approximation, numerical integration, approximation theory, and differential equations.  Students design and execute algorithms on a computer for specific numerical procedures.  Prerequisite:  56.121 and 53.126.

53.374 Introduction to Discrete Systems Simulation (3) (Spring, odd-numbered years) – Studies the ways that systems can be modeled for computer solutions and emphasizes stochastic behavior by discrete random processes and the simulation tools for their solution.  Prerequisite:  One course each in calculus, statistics, and programming.
53.381 Introduction to Operations Research (3) (Fall, odd-numbered years) – A survey of the methods and models used in applying mathematics to problems of business.  Topics are drawn from decision making, linear and dynamic programming, networks, inventory models, Markov processes, and queuing theory.  Prerequisite:  53.118, and 53.123 or 53.225.

53.385 Combinatorics and Graph Theory (3) – An in-depth introduction to enumeration, discrete structures and graphs.  Topics include permutations, combinations, inclusion-exclusion, generating functions, graph structures, vulnerability, circuits and trees.  Prerequisite:  53.185
53.410 Mathematical Modeling (3) – A synthesis of mathematical methods utilized to model and solve real-world problems.  The emphasis is on developing models that provide the means to analyze and answer questions posed in practical settings.  Problem-solving approaches toward applied problems in optimization, dynamical systems, and stochastic processes are also used.  Prerequisite:  53.241, 56.122 or higher, and 53.314.

53.411 Introduction to Group Theory (3) – Advanced study of theorems and applications begun in Abstract Algebra are continued.  Prerequisite:  53.310.
53.421 Advanced Calculus (3) (Spring, even numbered years) – Presents a rigorous treatment of the study of functions of a single real variable.  Topics include limit, continuity, derivatives, and integration.  Multivariable calculus topics include partial differentiation and multiple integration.  Prerequisite:  53.226 and 53.185.
53.422 Complex Variables (3) (Fall, odd numbered years) – A rigorous treatment of complex numbers and an introduction to the theory of functions of a complex variable.  Central topics are the complex number system, analytic functions, harmonic functions, and conformal mappings.  Additional topics may include power series, contour integration, Cauchy's formula, and applications.  Prerequisites:  53.226 and consent of instructor.

53.441 Mathematics and Sports (3) (Fall, even numbered years) – Links between mathematics, statistics, and sports.  Topics include data analysis and modeling related to the various facets and types of sports using certain mathematical and statistical techniques.  Sports used as examples include basketball, tennis, volleyball, track, and weightlifting.  Prerequisite:  One statistic course or consent of the instructor.
53.446/53.546 Biostatistics (3) – An introduction to the concepts and methods of advanced statistical techniques that arise in health and life sciences with emphasis on problems that are likely to be encountered by graduate researchers in biological sciences.  It includes methodologies for design and analysis of multivariate data.  The use of statistical software to analyze data sets is stressed.  Prerequisite:  One statistic course or consent of the instructor.
53.451 Introduction to Topology (3) – Introduces fundamentals of general topology.  Topics include elementary set theory, topological spaces, mappings, connectedness, compactness, completeness, product and metric spaces, nets and convergence.  Prerequisite:  53.226.
53.456 Theory of Computation (3) (Spring, odd-numbered years) – An introduction to automata, formal languages, and computability.  Topics include finite automata, pushdown automata, context-free grammars, Turing machines, algorithmically unsolvable problems, and computational complexity.  Prerequisite:  53.185 and 56.112 or consent of the instructor.

53.461 Probability Models and Applications (3) (Spring, even-numbered years) – An introduction to the concepts and methods of probabilistic modeling for random trials and occurrences.  It covers classical models, Poisson processes, Markov chains, Renewal and Braching processes, and their applications.  Prerequisite:  53.241.

53.462 Introduction to Mathematical Statistics (3) (Spring, even-numbered years) – An introductory study of mathematical statistics including distributions of functions of random variables, interval estimation, statistical hypotheses, analysis of variance, and the multivariate normal distribution.  Prerequisite:  53.126 and 53.241.

53.471 Numerical Analysis (3) – Provides a computer-oriented analysis of algorithms of numerical analysis.  Topics include non-linear equations, interpolation and approximation, differentiation and integration, matrices, and differential equations.  Prerequisites:  53.322 and 53.373 or consent of the instructor.
53.472 Matrix Computation (3) (Spring, odd numbered years) – Presents a computer-oriented analysis of matrices.  Topics include Gaussian reduction, LDU factorization, special reduction techniques for tridiagonal matrices, iterative methods, and a study of the matrix eigenvalue problem.  Prerequisites:  53.118 or 53.225, and 53.373.

53.491 Special Topics in Mathematics (3) – Presents an area of mathematics which is not available as a regular course offering.  Consent of the instructor is required.
53.492 Independent Study in Mathematics (1-3) – Provides for directed study of a particular area of mathematics as mutually agreed upon by the student and the instructor.  Emphasizes individual scholarly activity of the highly motivated student.

53.493 Honors in Independent Study in Mathematics (3) - For students who have demonstrated a high level of interest and ability in mathematics and have mastered the required course work.  Students investigate research problems selected under the supervision of a faculty member of the Department of Mathematics and Computer Science.  Prerequisite:  Admission to the Honors Program in natural sciences and mathematics.

53.497 Internship in Mathematics (2-12) – Provides mathematics majors with an opportunity to acquire meaningful and professional on-site training and learning experiences in mathematics at an industrial, private or business workplace.  Note:  a student may, with departmental approval, apply a maximum of 3 credits of internship toward the fulfillment of the mathematics major.  Each academic credit requires 40 hours of supervised work and the limit is 12 total semester hours for internships.  Prerequisite:  Students must establish adequate course preparation for the proposed internship.  Internship applications must be submitted one month before the internship begins and must be approved by the department chairperson.

53.520 Mathematical Modeling (3) – An introduction to the concepts and methods of mathematical modeling with emphasis on the problems that arise in governmental and industrial projects.  It includes modeling process, model construction including numerical considerations, testing the appropriateness of the models, model analysis, and model research.  Prerequisite:  53.125, 53.126, 53.225, or permission of instructor.
53.541 Applied Statistics (3) – A comprehensive treatment of applications of statistical methodology in practice, and development of statistical techniques for real world problem solving.  Prerequisite:  A first course in statistics.

53.572 Operations Research (3) – Presents the principles of mathematical modeling applied to man-machine systems.  Special emphasis will be given to mathematical programming models including linear and integer programming.  Optimal decision models will be a focus of the course Mathematical Software.  Prerequisite:  Graduate Standing.
53.576 Computer Graphics for Instructional Applications (3) – Sequel to 53.375 where techniques for creating color, graphics, and sound are examined and applied to the development of instructional computing programs.

53.592 Special Topics (3) – Presents an area of mathematics which is not available as a regular course offering.  Consent of the instructor is required.
53.471 Numerical Analysis (3) – A graduate level course in numerical analysis in the areas of nonlinear equation and systems of equations, interpolation theory, numerical integration, differential equations, numerical solution of linear systems, and the matrix eigenvalue problems.  The original problems to be solved and the numerical methods will be studied, including the derivation of the method, error analysis, convergence analysis, and computational implementations.  Prerequisite:  53.225, FORTRAN, and an elementary numerical method course (or permission of instructor).
