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[bookmark: 529DAD1C5DC24725BD46DD3A41E15D66][bookmark: _Hlk164882944]Mathematical Sciences
 
Department of Mathematical Sciences
Department Chair: Rebecca Sparks
Data Science Program Faculty: Professors Abrahamson, Costa, Humphreys, Sparks, Teixeira, Zhou; Associate Professors Burke, Harrop, Kovac, Pinheiro, Medwid; Assistant Professors Wang

Students must consult with their assigned advisor before they will be able to register for courses. 

 

Note: Students cannot count toward the major more than two courses with grades below C-.
[bookmark: 373B879C158140338B2285EB66A9B995]Data Science B.S.
[bookmark: B7ED141E38784B92B417A6DACEB6C7FA]Course Requirements
[bookmark: 2992DF0D0E2144999E584BAE71189601]Courses
	MATH 212
	Calculus I
	4
	F, Sp, Su

	MATH 213
	Calculus II
	4
	F, Sp, Su

	
	 
	
	

	MATH 240
	Statistical Methods I
	4
	F, Sp, Su

	
	-Or-
	
	

	MATH 248
	Business Statistics I
	4
	F, Sp, Su

	
	 
	
	

	DATA 245
	Principles of Data Science
	4
	F, Sp

	DATA 345
	Applied Linear Algebra for Statistical Learning
	4
	F

	MATH 436
	Discrete Mathematics
	3
	F, Sp

	DATA 445
	Advanced Statistical Methods
	4
	Sp

	DATA 460
	Seminar in Data Science
	3
	Sp

	CSCI 157
	Introduction to Algorithmic Thinking in Python
	4
	F, Sp

	CIS 455W
	Database Programming
	4
	F, Sp

	PHIL 207
	Technology and the Future of Humanity
	3
	Sp


Total Credit Hours: 41
[bookmark: D7121741743F4A6884891F02AD7C03B4]Mathematics B.A.
 
[bookmark: 0B856918C0984FD6AF29CE03A3BF55F1]Course Requirements
[bookmark: E1EBD907D88E44B1BEDC9E11509A56E0]Courses
Prior to enrolling in any mathematics course above 120, all students must have completed the College Mathematics Milestone.
	MATH 212
	Calculus I
	4
	F, Sp, Su

	MATH 213
	Calculus II
	4
	F, Sp, Su

	MATH 300W
	Bridge to Advanced Mathematics
	4
	Sp

	MATH 314
	Calculus III
	4
	F, Sp

	MATH 315
	Linear Algebra
	4
	F

	MATH 411
	Advanced Calculus
	4
	F (odd years)

	MATH 432
	Introduction to Abstract Algebra
	4
	Sp

	MATH 441
	Introduction to Probability
	4
	F

	MATH 461W
	Seminar in Mathematics
	43
	SpF


 
[bookmark: C5F3FBB8D47948F5972E6E83730298A3]THREE COURSES from
	DATA 345
	Applied Linear Algebra for Statistical Learning
	4
	F

	MATH 416
	Ordinary Differential Equations
	4
	Sp (as needed)

	MATH 417
	Introduction to Numerical Analysis
	4
	Sp (as needed)

	MATH 418
	Introduction to Operations Research
	3
	Sp (even years)

	MATH 431
	Number Theory
	3
	F, Sp

	MATH 436
	Discrete Mathematics
	3
	F, Sp

	DATA 445
	Advanced Statistical Methods
	4
	Sp


 
[bookmark: 83A05E4A20394D9E9D677956BAE84ED0]Cognates
 
[bookmark: 2A17DF2C8AC54DFE9110D9E83DC11592]ONE COURSE from


	CSCI 157
	Introduction to Algorithmic Thinking in Python
	4
	F, Sp

	CHEM 103
	General Chemistry I
	4
	F, Sp, Su

	ECON 214
	Principles of Microeconomics
	3
	F, Sp, Su

	ECON 215
	Principles of Macroeconomics
	3
	F, Sp, Su

	MATH 240
	Statistical Methods I
	4
	F, Sp, Su

	MATH 248
	Business Statistics I
	4
	F, Sp, Su

	PHIL 205W
	Introduction to Logic
	4
	Annually

	PHYS 101
	Physics for Science and Mathematics I
	4
	F, Sp, Su


Total Credit Hours: 4849-5152
[bookmark: 75F8D08F0008419E9481989BD9B5D71B]Data Science Minor
[bookmark: 49158A41854F4F4597D8A48A108BFD40]Course Requirements
The minor in Data Science consists of a minimum of 20 credit hours (five courses), as follows:
[bookmark: C7D993B957744A059A0171A892BE3CEF]Courses
	CSCI 157
	Introduction to Algorithmic Thinking in Python
	4
	F, Sp

	MATH 212
	Calculus I
	4
	F, Sp, Su

	
	 
	
	

	MATH 240
	Statistical Methods I
	4
	F, Sp, Su

	
	-Or-
	
	

	MATH 248
	Business Statistics I
	4
	F, Sp, Su

	
	 
	
	

	DATA 245
	Principles of Data Science
	4
	F, Sp

	
	 
	
	

	DATA 345
	Applied Linear Algebra for Statistical Learning
	4
	F


[bookmark: 88205DF693664694B6592BBF517BD549]Secondary Education Mathematics Major
Students electing a major in Mathematics apply to the Feinstein School of Education and Human Development and meet admission requirements that include an average grade of 2.50 or higher in all (completed) mathematics courses in the program as well as completion of 8 credits of mathematics courses in the programa 2.75 in their content grade point average (GPA). Students must maintain an average grade of 2.50 or higher in all (completed) mathematics courses in the programthe content GPA of 2.75 for retention and, along with satisfactorily completing required courses in secondary education (minimum grade B-), complete the following courses to obtain Mathematics certification:
[bookmark: 9965B6407E3A478AB2F3DBAF232815C9]Requirements
[bookmark: 572B6038511D486B9AD5FDB91006E0C6]Secondary Education
	SED 303
	Inquiry into STEM
	2
	F

	SED 315
	Teaching Mathematics in a Diverse Classroom
	4
	Sp

	SED 415
	Rethinking Mathematics Teaching and Learning
	4
	F

	
	 
	
	

	SPED 433
	Special Education: Best Practices and Applications
	3
	F, Sp

	
	-Or-
	
	

	TESL 402
	Applications of Second Language Acquisition
	3
	F, Sp


[bookmark: 086A16BC3B1841AFBC6416A7A1F6F8F8]Computer Science
	CSCI 157
	Introduction to Algorithmic Thinking in Python
	4
	F, Sp


[bookmark: B6A020CD9215433D850E85B7CDF51D67]Mathematics
	MATH 212
	Calculus I
	4
	F, Sp, Su

	MATH 213
	Calculus II
	4
	F, Sp, Su

	MATH 240
	Statistical Methods I
	4
	F, Sp, Su

	MATH 300W
	Bridge to Advanced Mathematics
	4
	Sp

	MATH 314
	Calculus III
	4
	F, Sp

	MATH 315
	Linear Algebra
	4
	F

	MATH 324
	College Geometry
	4
	Sp

	MATH 431
	Number Theory
	3
	F, Sp

	MATH 432
	Introduction to Abstract Algebra
	4
	Sp

	MATH 441
	Introduction to Probability
	4
	F

	MATH 458W461W
	History of MathematicsSeminar in Mathematics
	4
	F


[bookmark: 8D19303D1F4E4A28B6F52D3C22F34C19]Physics
	PHYS 101
	Physics for Science and Mathematics I
	4
	F, Sp, Su

	PHYS 103
	Calculus Applications in Mechanics
	1
	F


Total Credit Hours: 5365
Note: To enroll in SED 415, students must have completed the calculus sequence: MATH 212, MATH 213, MATH 314; in addition to MATH 240, MATH 300, MATH 315, MATH 324; and at least concurrent enrollment in MATH 432. Prior to enrollment in SED 420, SED 421 and SED 422, students must have completed all requirements in the mathematics major.
[bookmark: 4499E1A4315A4A669682520893720003]Secondary Education Social Studies Major
Students electing a major in Social Studies apply to the Feinstein School of Education and Human Development and meet admission requirements that include a 3.00 in their content grade point average (GPA). Students must maintain the content GPA of 3.00 for retention and, along with satisfactorily completing required courses in secondary education (minimum grade B-), complete the following courses to obtain Social Studies certification:
[bookmark: A3283B4947AC46E39AF6CE59D0098A0D]Requirements
[bookmark: B2FF078618AD487996FDAA3D3EFFD044]Secondary Education
	SED 302
	Teaching and Learning: Humanities in Communities
	2
	F

	SED 314
	Responsive Social Studies Teaching/Learning I
	4
	Sp

	SED 414
	Responsive Social Studies Teaching/Learning II
	4
	F


[bookmark: 9A31537AB8B54B7DBF6EE50BD603B13E]Core Courses
[bookmark: 0F95802164324FCFB99F7185C099082C]Anthropology
	ANTH 101
	Introduction to Cultural Anthropology
	4
	F, Sp

	ANTH 461/FNED 461
	LatinX in the United States
	4
	Annually


[bookmark: C28E86C0DCFE4BEB98FF5E14801E2B80]Economics
	ECON 200
	Introduction to Economics
	4
	F, Sp, Su

	
	-Or-
	
	

	ECON 214
	Principles of Microeconomics
	3
	F, Sp, Su

	
	-And-
	
	

	ECON 215
	Principles of Macroeconomics
	3
	F, Sp, Su


[bookmark: FC4E97145C4F4B81A93A4C5D2FF09379]Geography
	GEOG 200
	World Regional Geography
	4
	F, Sp

	GEOG 401
	Geography for Social Studies Educators
	4
	Sp


[bookmark: B9001232F35443958B8D207108B3DA75]History Component
	HIST 202
	U.S. History: 1800-1920
	3
	F, Sp

	HIST 203
	U.S. History: 1920 to the Present
	3
	F, Sp

	HIST 281W
	History Matters I: Methods and Skills
	3
	F, Sp


[bookmark: 81B4CFFE7E7C4D5E90B55FBA6813728B]Political Science
	POL 102
	American Government
	4
	F, Sp, Su

	POL 332
	Civil Liberties in the United States
	4
	F, Sp


[bookmark: 5DD8FF4A05694EC7B40625357CAB8229]ONE COURSE from European History:
	HIST 234
	Challenges and Confrontations: Women in Europe
	3
	As needed

	HIST 308
	Europe in the Age of Revolution, 1789 to 1850
	3
	As needed

	HIST 309
	Europe in the Age of Nationalism, 1850 to 1914
	3
	As needed

	HIST 310
	Twentieth-Century Europe
	3
	As needed

	HIST 312
	Russia from Peter to Lenin
	3
	Alternate years

	HIST 313
	The Soviet Union and After
	3
	Alternate years


[bookmark: F7BAB76128D447F19E3FCE76020EDB9B]ONE COURSE from Africa, Asia, Middle East:
	HIST 236
	Post-Independence Africa
	3
	Annually

	HIST 238
	Early Imperial China
	3
	As needed

	HIST 340
	The Muslim World from the Age of Muhammad to 1800
	3
	As needed


Prerequisite: MATH 300 or MATH 300W and MATH 315.
Offered:  Spring.
[bookmark: 4DE270636A5D4795897A12F3FA2E0ECA]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: A17D0D8B049C4C4787FB03D6560EB511]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: 015B5B9BDDA845619E2F3638620DCDCD]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: C6BC06789F914AFFB6AAC3CF757FA9BF]MATH 461W - Seminar in Mathematics (43)
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.MATH 315 and prior or concurrent enrollment in MATH 441.
Offered:  FallSpring.
[bookmark: F958FC3EC05440B0B8F1CF09760A6D09]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: 03EB6AF5D24B4D079633BDA27FF5B16E]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: 68640CB0FC684ED7BC04CDDFA1639A31]MATH 509 - Mathematical Modeling (3)
This course covers various mathematical models including continuous-time models in population dynamics, applications of linear algebra to statistics and optimization including linear regression, linear programing, and other related topics.
Prerequisite: Graduate status or consent of department chair.
Offered: As needed.
[bookmark: 5AFF8ADFB4CB49138A10160E40F49796]MATH 510 - Exploring Calculus: Renew, Revit, Reexamine (3)
A deeper analysis of the definitions, concepts and theorems of single variable calculus is presented.  Classical and reform approaches are explored.  Connections to higher mathematics are examined.
Prerequisite: Graduate status or consent of department chair.
Offered: As needed.
[bookmark: 24470390C12D41FEBDFAED8A63CDAAB0]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: 02E0520F9C76491CA69817488B40E0AE]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: 64E44A7D711A45658674E3244A602DFC]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: B137FB9123284064BF02B915CCC9373B]MATH 522 - Combinatorics (3)
The existence, construction, and properties of systems of finite sets whose arrangements satisfy various balance properties are explored. Topics may include combinatorial designs, cyclic construction methods and current research.
Prerequisite: Graduate status or consent of department chair.
Offered: As needed.
[bookmark: CD6C2586F264451BA6B742979B715652]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: 730CBEBD118C4CE09D664E043CB2AEDB]MATH 530 - Advanced Linear Algebra (3)
Advanced topics in linear algebra are explored. Topics may include inner product spaces, self-adjoint operators, Jordan canonical form, and the spectral theorem.
Prerequisite: Graduate status or consent of department chair.
Offered: As needed.
[bookmark: 2378B95A977045D3837587B6EA9030B6]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.

