[bookmark: 856840522D60437A9E7FDA0133B08BC7]MATH - Mathematics
[bookmark: B52961DCDC1B47D88B9B609A6AA8E892]MATH 010 - Basic Mathematics Competency (4)
Satisfactory completion of this course fulfills the College Mathematics Competency. Topics include problem solving, beginning algebra, geometry, measurement, introductory probability and statistics, and graphs and charts. Graded S, U.
Offered:  Fall, Spring, Summer.
[bookmark: E12B8274E052400D870CE1563DAAAE29]MATH 117 - Calculus: A Short Course (3)
Topics include differentiation and integration, including an introduction to partial differentiation.
Offered: As needed.
[bookmark: CEFED318FE7E48719A2BBF9C6DC547E5]MATH 120 - Intermediate Algebra (4)
Intended for students needing intermediate algebra skills, especially for MATH 177 and 209. Topics include linear and quadratic equations, inequalities, exponents, radicals, algebraic fractions, and quadratic, logarithmic and exponential functions.


Prerequisite: MATH 010 or appropriate score on the placement exam. 
Offered:  Fall, Spring, Summer.
[bookmark: C015E806398F423A8DABBC09E99B96A2]MATH 139 - Contemporary Topics in Mathematics (4)
Areas of modern mathematics that have application in contemporary society are introduced. Topics include the mathematics of social science, graph theory, consumer mathematics, and statistics.
General Education Category: Mathematics.
Prerequisite: Completed college mathematics competency or appropriate score on the mathematics placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: 2EFEF819EB5B4EEE83BCA1FD62713E59]MATH 143 - Mathematics for Elementary School Teachers I (4)
Emphasis is on problem solving, model building, and algorithm development appropriate for the mathematics curriculum in the elementary/middle school. Topics include numeration and the development of number systems. Lecture and laboratory.
Prerequisite: Completed college mathematics competency or appropriate score on the mathematics placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: D3960F7A894347E3919BF16C3F628ED5]MATH 144 - Mathematics for Elementary School Teachers II (4)
A continuation of MATH 143, this course includes geometry and measurement, counting problems, probability, and statistics. Lecture and laboratory.
General Education Category: Mathematics for elementary education students only.
Prerequisite: Completed college mathematics competency or appropriate score on the mathematics placement exam and MATH 143, with a minimum grade of C, or consent of department chair.
Offered:  Fall, Spring, Summer.
[bookmark: 757686F43FDE4DA0B8EE508B133CA334]MATH 177 - Quantitative Business Analysis I (4)
Topics include linear and selected nonlinear functions, linear systems, matrix methods, linear programming, average rate of change, derivatives and marginal analysis. Applications to management and economics are stressed throughout.
General Education Category: Mathematics.
Prerequisite: MATH 120 or appropriate score on placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: 72FAAB4EF59640FA8C9F8EB712FD52AE]MATH 209 - Precalculus Mathematics (4)
The functions, concepts, and techniques of algebra and trigonometry considered essential in the study and applications of calculus are introduced and/or reinforced.
General Education Category: Mathematics.
Prerequisite: MATH 120 or appropriate score on placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: 7816C5A5840B46EFB9B8B2A98E31EF97]MATH 210 - College Trigonometry (3)
This is an in-depth study of trigonometry. Topics include a comprehensive analysis of trigonometric and inverse trigonometric functions and solutions of triangles, vectors, and polar coordinates.
Prerequisite: Three units of college preparatory mathematics and MATH 120 or consent of department chair.
Offered:  Spring.
[bookmark: E9BD69673C654A869A73D258FAF8B904]MATH 212 - Calculus I (4)
This course covers the fundamental concepts, techniques, and applications of the differential calculus of one variable and begins the study of integration.
General Education Category: Mathematics.
Prerequisite: MATH 209 or appropriate score on placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: 557E505BFBD64F2DA55A849FF282BCFD]MATH 213 - Calculus II (4)
A continuation of MATH 212, topics include derivatives and integrals of logarithmic, exponential, and inverse trigonometric functions; techniques of integration; infinite series; and related applications.
General Education Category: Advanced Quantitative/Scientific Reasoning.
Prerequisite: MATH 212
Offered:  Fall, Spring, Summer.
[bookmark: 916A0BDB34224B70829C49A88900F848]MATH 220 - Formalizing Mathematical Thought (4)
This course is an introduction to abstract and generalized thinking including formal mathematical proof. Students cannot receive credit for MATH 220 if credit was received for MATH 300.
Prerequisite: MATH 143, MATH 144, and MATH 209.
Offered: Fall (alternate years - even-numbered years.)
[bookmark: A2954A93B6914C8DA7F7C131EF6BA8FC]MATH 238 - Quantitative Business Analysis II (3)
Elementary differential calculus and partial differentiation are studied, with applications to management. Students cannot receive credit for both MATH 238 and MATH 212.
Prerequisite: MATH 177 or MATH 209.
Offered:  Fall, Spring, Summer.
[bookmark: ACAA96A16EC44AD7928BC32C144656AE]MATH 239 - Contemporary Topics in Mathematics II (4)
Topics studied include, and are not limited to: applications to management, electoral politics and fair and equitable conflict resolution.
General Education Category: Advanced Quantatitive/Scientific Reasoning.
Prerequisite: MATH 139 or consent of department chair.
Offered: Fall, Spring, Summer.
[bookmark: 7421A5789EBC46E1A3986C1CC56131DE]MATH 240 - Statistical Methods I (4)
Descriptive statistics; confidence intervals and hypothesis testing; random variables; estimations and tests of significance; and correlation and regression are studied. Students cannot receive credit for both MATH 240 and MATH 248.
General Education Category: Mathematics.
Prerequisite: Completed college mathematics competency or appropriate score on the mathematics placement exam.
Offered:  Fall, Spring, Summer.
[bookmark: 7E8C5813CA9444D8B6272C47126CCD85]MATH 241 - Statistical Methods II (4)
Continuation of MATH 240 at elementary level. Covers analysis of variance, multiple regression, and non-parametric statistics. Emphasis on large data sets being analyzed through computer software, and interpretation of results. Students cannot receive credit for both MATH 241 and MGT 249, nor for MATH 241 if credit was received for MATH 445.
General Education Category: Advanced Quantitative/Scientific Reasoning
Prerequisite: MATH 240
Offered: As needed.
[bookmark: 75EF0B4771684EB58D17C918D4B83A77]MATH 245 - Principles of Data Science (4)
Students will be introduced to statistical computing using an appropriate software package. Topics include techniques for visualizing and managing data, statistical modeling including regression, and ANOVA.
Prerequisite: MATH 240 or MATH 248
Offered: Fall, Spring.
[bookmark: 59D3E742F9744383B53DB5EE595E86CC]MATH 248 - Business Statistics I (4)
Topics include descriptive statistics, probability distributions, expected values, sampling distributions, and an introduction to estimation and hypothesis testing. Students cannot receive credit for both MATH 240 and MATH 248.
General Education Category: Gen. Ed. Advanced Quantitative/Scientific Reasoning.
Prerequisite: MATH 177 or consent of department chair.
Offered:  Fall, Spring, Summer.
[bookmark: E4EFC550ACF540529F8CDDCEAE3C2C3D]MATH 300W - Bridge to Advanced Mathematics (4)
The standard techniques of deductive proof in mathematics are applied to basic results regarding sets, relations, functions, and other topics.This is a Writing in the Discipline (WID) course.
Prerequisite: MATH 213 MATH 212 or consent of department chair.
Offered: Spring.
[bookmark: 2629320F942B4B89AC0B9CC247855F0D]MATH 314 - Calculus III (4)
A continuation of MATH 213, this course covers three-dimensional analytic geometry, elementary vector analysis, functions of several variables, partial differentiation, and multiple integration.
Prerequisite: MATH 213.
Offered:  Fall, Spring.
[bookmark: 59EB18DAC55E41DA8A30CFF65F64F056]MATH 315 - Linear Algebra (4)
Matrices, linear systems, vector spaces, vector geometry, linear transformations, and appropriate applications are covered.
Prerequisite: MATH 300 or MATH 300W, with a minimum grade of C.
Offered:  Fall.
[bookmark: 6E9E038A231648C8B4D66BA3981CDB83]MATH 324 - College Geometry (4)
Advanced topics in Euclidean geometry are considered using synthetic, analytic, vector, and transformational formats. Included are axiomatics and non-Euclidean geometry, topics in logic, and methods of proof appropriate for geometry.
General Education Category: Advanced Quantitative/Scientific Reasoning.
Prerequisite: MATH 212.
Offered: Spring.
[bookmark: 410D6642F9804C708A1ABCBAF76F84CD]Math 345 - Linear Models for Data Science (4)
Students will apply matrix theory to the study and implementation of linear models to problems in data science. Topics include basic matrix theory with applications to optimization, and machine learning.
Prerequisite: MATH 315 or both MATH 245 and MATH 212.
Offered: Fall.
[bookmark: 0F02C52FF754430AB7540AAAB69A047F]MATH 409 - Mathematical Problem Analysis (4)
Problem-solving strategies in mathematics are identified. The level of problems and their analyses is designed to give students confidence in their ability to handle problems and a basis for the teaching of problem analysis.
Prerequisite: MATH 143, MATH 144, and either MATH 209 or consent of department chair.
Offered:  Fall (alternate years - odd-numbered years.)
[bookmark: A77EB6D193F84F5C9C3BBBA4531E065C]MATH 411 - Calculus IV (4)
A continuation of MATH 314, study includes Lagrange multipliers, line integrals, Green's Theorem, transformations and the Jacobian, and an introduction to analysis involving limits and the derivative.
Prerequisite: MATH 314.
Offered:  Fall (odd years).
[bookmark: 091A59B9BB7C47C6BAAEF62314121D71]MATH 416 - Ordinary Differential Equations (4)
The fundamentals of differential equations are studied in the context of applications. Topics include analytical and numerical solutions of first- and second-order equations, systems of equations, and modeling.
Prerequisite: Prior or concurrent enrollment in MATH 314.
Offered:  Spring (as needed).
[bookmark: 264A8BE57D5D434FB1C9AC42BD2EC1D4]MATH 417 - Introduction to Numerical Analysis (4)
Algorithms and computer programs are used/developed to solve various mathematical problems. Topics include numerical solutions of equations, numerical differentiation and integration, and interpolation and approximation of functions.
Prerequisite: MATH 213 and one computer science course, or consent of department chair.
Offered:  Spring (as needed).
[bookmark: C35D4279047345169F6200EF4028EBB2]MATH 418 - Introduction to Operations Research (3)
Operations research is the systematic application of mathematical techniques for generating better decisions for real-world problems. Besides linear programming, topics may include queuing and network analysis.
Prerequisite: MATH 212 or consent of department chair.
Offered:  Spring (even years).
[bookmark: 2762AF994B944C80996EE08E77C9F23E]MATH 431 - Number Theory (3)
Topics include number systems, divisibility, primes and factorization, Diophantine problems, congruences, and Euler's and Fermat's Theorems.
Prerequisite: MATH 212.
Offered:  Fall, Spring.
[bookmark: 429460306BEC427AAC5AAA008C1BE895]MATH 432 - Introduction to Abstract Algebra (4)
The definitions and properties of groups, rings, and fields are studied. Properties of familiar number systems are exhibited as special cases of these more general and abstract systems.
Prerequisite: MATH 300 or MATH 300W and MATH 315.
Offered:  Spring.
[bookmark: 8629FA4196DE43B7B19F1E2A96853C9E]MATH 436 - Discrete Mathematics (3)
Several important areas in noncontinuous mathematics are introduced, including graph theory and its applications, difference equations, and finite-state machines.
Prerequisite: MATH 212.
Offered: Fall, Spring.
[bookmark: C0F41FE95CF144388B82B6B9430032D9]MATH 441 - Introduction to Probability (4)
Topics include the development of both discrete and continuous probability theory, combinatorics, mathematical expectation, joint distributions, and sampling distributions.
Prerequisite: MATH 314.
Offered:  Fall.
[bookmark: 8C73655B3BD54BBCA0011AF28D4B1615]MATH 445 - Advanced Statistical Methods (4)
Students will be introduced to methods that are necessary to analyze large data sets commonly encountered in data science and statistics.
Prerequisite: MATH 345, or MATH 315, or both MATH 436 and prior or concurrent enrollment in CSCI 423. 
Offered: Spring.
[bookmark: 2CAC5D64114947AE8CDD8D42B6401592]MATH 458W - History of Mathematics (4)
The history of mathematical thought and the development of mathematics from ancient to modern times are studied. This is a Writing in the Discipline (WID) course.
Prerequisite: MATH 300 or MATH 300W, with a minimum grade of C.
Offered:  Fall.
[bookmark: E951D4ACDFFC4157877FF82BC0F98CAF]MATH 461W - Seminar in Mathematics (3)
Students analyze, synthesize and expand on mathematics learned in preceding courses, culminating in a substantial project and presentation. This is a Writing in the Discipline (WID) course.
Prerequisite: MATH 441 and prior or concurrent enrollment in MATH 432.
Offered:  Spring.
[bookmark: E6CF53DE4CCF46ED9270E78E2994E51E]MATH 490 - Directed Study in Mathematics (3)
This course is open to students who have demonstrated superior ability in mathematics. Designed to be a substitute for a traditional course under the instruction of a faculty member. This course may be repeated for credit once with a change in content.
Prerequisite: Consent of instructor, department chair and dean.
Offered: As needed.
[bookmark: 98518B73C26448059D0ED24231E7408F]MATH 491 - Independent Study in Mathematics (1)
This course is open to students who have demonstrated superior ability in mathematics. Students select a topic and undertake concentrated research or creative activity mentored by a faculty member. This course may be repeated for credit once with a change in content.
Prerequisite: Consent of instructor, department chair and dean.
Offered: As needed.
[bookmark: 9D7EF41D1DB640FD82532A496D980B1C]MATH 512 - Foundations of Higher Analysis (3)
Fundamental concepts in the theory of calculus are presented. Topics include limits, continuity and uniform continuity, differentiation, the Riemann integral, sequences and series, and convergence criteria.
Prerequisite: Graduate status, MATH 300 or MATH 300W, and MATH 314.
Offered:  As needed.
[bookmark: EF2AD6CCADC64ADA9C24AE18CED412CB]MATH 515 - Introduction to Complex Variables (3)
Techniques and concepts of the algebra and calculus of functions of one complex variable are studied, including trigonometric, exponential, and logarithmic functions.
Prerequisite: Graduate status, prior or concurrent enrollment in MATH 314.
Offered:  As needed.
[bookmark: 4A91660CEB42430AAFDD9783CB250A9D]MATH 519 - Set Theory (3)
The foundations of set theory and logic are studied in the context of their application in the construction of number systems, from the natural numbers through the reals.
Prerequisite: Graduate status, MATH 300 or MATH 300W, MATH 314, MATH 432, or consent of department chair.
Offered:  As needed.
[bookmark: 5506C6F650DE41858B5D20B17C430FAE]MATH 528 - Topology (3)
Study is made of sets and sequences, various topological spaces, including metric, compactness, connectedness, curves, and mappings.
Prerequisite: Graduate status, MATH 300 or MATH 300W, and MATH 314.
Offered:  As needed.
[bookmark: C137E64D83AD48228E6DFD54C91840DD]MATH 532 - Algebraic Structures (3)
Selected topics in the development of groups, rings, modules, and fields are covered, including homomorphisms, permutation groups, basic Galois Theory, ring extension problems, and ideals.
Prerequisite: Graduate status, MATH 300 or MATH 300W, and MATH 314.
Offered:  As needed.
[bookmark: 4D1CFF103DE841F5BC96B0AAC764EA61]MATH 551 - Topics in Proof (3)
Varying topics in mathematical proof are examined, from number systems and functions to abstract spaces.
Prerequisite: Graduate status and consent of department chair.
Offered:  As needed.
[bookmark: CFD00668C9644AA09106C5697B8322AE]MATH 552 - Topics in Applied Mathematics (3)
Varying topics in applied mathematics are examined, from numerical and analytical investigations to modeling.
Prerequisite: Graduate status and consent of department chair.
Offered:  As needed.
[bookmark: 8EB92679C3AD49B3BE1390762A3B97F3]MATH 553 - Topics in Pure Mathematics (3)
Varying topics in pure mathematics are examined, from number theory and advanced geometries to abstract algebra.
Prerequisite: Graduate status and consent of department chair.
Offered:  As needed.

