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MEMORANDUM

TO: Faculty Senate

FROM: Susan Ross

DATE: March 5, 2020

SUBJECT: Curriculum Proposal #19-20-17 Sci Tech/Computer Science and Math/Math
Program

The purpose of this proposal is to make the following alterations to the B.S. in Mathematics and B.A.
Education, Specialization in Mathematics Grades 5 — Adult program curricula

1. Remove “Mathematical Logic” (MATH 2510) as a required course for these majors and allow a
Group A or Group B elective to take its place.

2. Place MATH 2510 in the list of Group B electives.

3. Allow COMP 1110 to serve the programming requirement for the mathematics major.

4. Introduce tiered special topics courses so that the course number better reflects the content of such
courses.

5. Add the new courses to the “Group B” electives.

cc: Richard Harvey
Cheri Gonzalez
Laura Ransom
Lori Schoonmaker
Tom Cuchta

Fairmont State University is an equal opportunity, affirmative action institution.


http://www.fairmontstate.edu/

CURRICULUM PROPOSAL (Submit one hard copy and an electronic copy to the Associate Provost by the second
Tuesday of the month.)

Proposal Number: #19-20-17

School/Department/Program: SciTech/Computer Science and Math/Math Program
Preparer/Contact Person: Dr. Tom Cuchta

Telephone Extension: 4218

Date Originally Submitted:

Revision {Indicate date and label it .
Revision #1, #2, etc.): #0 Revison 1

implementation Date Requested: Fall 2020

I. PROPOSAL. Write a brief abstract, not exceeding 100 words, which describes the overall content of the
proposat.

The purpose of this proposal is to make the following alterations to the B.S. in Mathematics and B.A.
Education, Specialization in Mathematics Grades 5-Adult program curricula

1. Remove “Mathematical Logic” (MATH 2510) as a required course for these majors and allow a Group A or

Group B elective to take its place.
2. Place MATH 2510 in the list of Group B electives.
3. Allow COMP 1110 to serve the programming requirement for the mathematics major.
4. Introduce tiered special topics courses so that the course number better reflects the content of such
courses.
5. Add the new courses to the “Group B” electives.

. DESCRIPTION OF THE PROPOSAL. Provide a response for each lefter, A-H, and for each Roman Numeral Il-

V. if any section does not apply to your proposal, reply N/A.

A. Deletion of course(s) or credit(s) fram program(s)
No courses are deleted by this proposai.

Total hours deleted. 0

B. Addition of course(s) or credit(s) from program(s)

Special Topics courses MATH 2299, MATH 3399, and MATH 4489 are added by this proposal, but

they are not added to any program.

Total hours added. O

C. Provision for interchangeable use of course(s) with program(s)
N/A

Revision Date: September 9, 2013



D. Revision of course content. Include, as an appendix, a revised course description, written in complete
sentences, suitable for use in the university catalog,
N/A

E. Other changes to existing courses such as changes o title, course number, and elective or required
status.
For both the B.S. Mathematics and B.A. Education, Specialization in Mathematics Grades 5-Adult.
1. MATH 2510 should be removed as a required course for the Mathematics and
Specialization in Mathematics Grades 5-Adult majors and changed to a Group B elective
for those majors,
2. “COMP 1110 or COMIP 1120” should be listed as a required course for both majors.
Currently only COMP 1120 is required.
3. The newly created courses MATH 2299, MATH 3399, and MATH 4499 should be listed a
Group B electives.

F. Creation of new course(s). For each new course

1. Designate the course number, title, units of credit, prerequisites (if any), ownership (FSU or shared)
and specify its status as an elective or required course. If you are creating a shared course, attach a
memo from the Deans of the affected Schools explaining the rationale for the course being shared.

a. MATH 2298 — Special Topics in Mathematics — 1-12 hours — prerequisites
determined on a per-course basis — FSU ownership — elective course

b. MATH 339% — Special Topics in Mathematics ~ 1-12 hours - prerequisites
determined on a per-course basis — FSU ownership — elective course

c. MATH 4499 - Special Topics in Mathematics — 1-12 hours ~ prerequisites
determined on a per-course basis -~ FSU ownership — elective course

2. Include, as an appendix, a course description, written in complete sentences, suitable for use in the
college catalog.
See Appendix B below.

3. Include, as an appendix, a detailed course outline consisting of at least two levels.
N/A - being special topics courses, outlines must be provided for each instance of the course

4, In order to meet the requiremnents as outlined in Goal One of the Strategic Plan, please include
Outcome Competencies and Methods of Assessment as an appendix. Examples are available upon
request from the Chair of the Curriculum Committee.

N/A - outcomes and assessments must be defined on a per course basis

G. Attach an itemized summary of the present program{s) affected, if any, and of the proposed change(s).

Describe how this proposal affects the hours needed to complete this program. Specifically, what is
the net gain or loss in hours? Use the format for Current and Proposed Programs in Appendix A.

No effect to the net hours of the program. The removal of a 3-hour required course is replaced
with a 3 hour elective, and allowing the choice of a different programming course also does
not affect the hours,

il RATIONALE FOR THE PROPOSAL.

A. Quantitative Assessment:. Indicate the types of assessment data, i.e., surveys, interviews, capstone
courses, projects, licensure exams, nationally-normed tests, locally developed measurements,
accreditation reports, etc., that were collected and analyzed to determine that curricular changes were
warranted. Quantitative data is preferred.

MATH 2510 (Mathematical logic) or an equivalent course is not a requirement for other
mathematics programs in the state of West Virginia. it does not serve a clear purpose in our
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V1.

curriculum. The necessary basic logic needed to do mathematical proofs is obtained in MATH
1561 (Introduction to Math Reasoning). Practice using that logic to write proofs occurs in MATH
2563. Consequently, MATH 2510 ends up being a course in “formal languages”, which is an
atypical requirement in most mathematics degrees.

Allowing COMP 1110 as the programming course is sensible. That course currently emphasizes
the Python programming language, which is widely used in academia, business, government, and
industry. COMP 1120 is a course required of computer science majors while COMP 1110 is often
currently taken by engineering technology students to get practical hands-on knowledge of
programming.

Qualitative Assessment: Based upon the assessment data above, indicate why a curricular change is

' justified. Indicate the expected results of the change. Be sure to include an estimate of the increased

cost, or reduction in cost of implementation. FOR EXAMPLE: Will new faculty, facilities, equipment, or
library materials be required?

In recent years, the math program has offered many specia!l topics courses all confined to the
course number MATH 1199, The level of these courses can vary, and we feel it is wise to create
tiered special topics course numbers to emphasize the distinction between them. This will benefit
students because their transecripts will have course numbers that better reflect the content of
special topics courses.

We decided to add 2299, 3399, and 4499 to the Group B electives to prevent having to manually
ask the registrar to allow them to count as electives. We are leaving 1199 not in Group B in case
we want to run a special topics course that will not count towards obtaining a degree.

There is no cost of implementation for these curricular changes.

Should this proposal affect any course or program in another school, a memo must be sent to the Dean of

each school impacted and a copy of the memo(s) must be included with this proposal. In addition, the Deans
of the affected schools must sign below to indicate their notification of this proposal.

By signing here, you are indicating your college's/school's notification of this proposal.

College/School Dean Signature,_~— >, ,
Education Dr. Amanda Metgalf -, )
o1 Eedn Afeon 1o L g Y@{d

Should this proposal affect any course to be added or deleted from the general studies requirements, a memo
from the chair of the General Studies Committee indicating approval of the change must be included with this

proposal.

N/A - this proposal does not affect any general studies requirements

ADDITIONAL COMMENTS.,
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APPENDIX A
B.8. Degree in Mathematics
Current Program

“MATH 1550

| Apphed Statistics

MATH 1561

Introduction to Mathematical Reasoning

3
MATH 2501 Calculus | 4
MATH 2502 Calculus Il 4
MATH 2510 Mathematical Logic 3
MATH 2563 Transition to Higher Mathematics 3
MATH 3503 Caleulus Il 4
MATH 3520 Linear Algebra 3
~MATH 3550 Probability 3
MATH 4520 Abstract Algebra 3
COMP 1120 Principles of Programming | 3

TOTAL Required Major Courses .36

Major Electives I 9
_Group A (must take at least one in Group A):

MATH 4580 Topology 3

MATH 4590 Real Analysis 3.

Group B: e

MATH 2520 ~Introduction to the Theory of Numbers

MATH 2562 __infroduction to Discrete Mathematics

MATH3504

M 0

Differential Equations

Numerical Analysis

Maodern Geometry

Wi Wi

Minor Requirements/Electives (if minor is required)

18-24
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APPENDIX A (continued)

iidies Gourees (example texthighilghted) 22

ENGL 1102 or any course in 1A

" Attribute IB - Quantitative Literacy R X
S MATH 2501 (satisfied in major)
Attnbute 1C - Written Communication - 3

ENGL 1101 or any course in IC

Aftribute ID—Teamwork 3
- ~_COMM 2200 {or any in |D) )
_Attribute iE - Information Literacy § X
- ENGL 1102 (satisfied above) or any |1E .
_Attribute IF — Technology Literacy . -
Any in IF _
Attribute IG — Oral Communlcatlon __________________ X
,,,,,,,, COMM 2200 (_SGfISfEd above) or any in I1G
Attribute Il — C|t|zensh|p o - 3
e POLI 1100 or any in 1lI
_Aftribute IV — Ethies e 3
mmmmmmmmmmm ENGL zg_.?,_g_gr any course in iV
Attribute V — Health o B 2.3
e PHED 1100 orany V N
_Attribute VI — Interdisciplinary - . X
POLI 1100 (satisfied above) or or any
""""""" course in Vi -
Aftibute VIA—Afs e e 3.
___________ _Any course in VIIA o
Aftribute VIIB—Humanites X
N ENGL 2200 (satisfied above) or any course N
e £ T e e 48 et AR e et ) ln VHB —_
_Attribute VIIC — Social Sciences 3
..... GEQOG 2210 or any course inVIIC i
Attribute VIID - Natural Science 4-5
PHYS 1101, PHYS 1105, CHEM 1101,
CHEM 1105, BIOL 1105, BIOL 1108,
- GEOQL 1101 (satisfied by major) N
_Aftribute VIl - Cultural Awareness . X
o GEOG 2210 (satisfied above) or any
S course in VI —
_Additional General Studies hours .

MATH 4520 (writing intensive, satisfied in




APPENDIX A (continued)
B.S. Degree in Mathematics
Proposed Program

Applied Statistics

3
MATH 1561 Introduction to Mathematical Reasoning 3
MATH 2501 Calculus | 4
MATH 2502 Calculus || 4
MATH 2563 Transition to Higher Mathematics 3
MATH 3503 ~ Caleulus Il 4
_MATH 3520 Linear Algebra 3
_MATH 3550 Probability o 3
MATH 4520 Abstract Algebra e 3
COMP 1110 Introduction to Programming -
_OR
_COMP 1120 Principles of Programming | 3
_ TOTAL Required Major Courses 33
Major Electives 12
_Group A (must take at least one in Group A): .
MATH 4580 ____Topology o 3
_MATH4590  _Real Analysis 3
GroupB:
MATH 2299 Special Topics 3
MATH 2510 Mathematical Logic 3
_MATH 2520 i Introduction to the Theory of Numbers 3
MATH 2562 Introduction to Discrete Mathematics 3
MATH 3399 Special Topics e B 3
MATH 3504 Differential Equations 3
MATH 3540 ___Numerical Analysis -
MATH 3570 ~_Modern Geometry 3
MATH 4489 _ Special Topics 3

TOTACHOURS FORMAJOR (3nd minor i required




APPENDIX A (continued)

T

aRBCIII]l'Gd General Studie

Attribute 1A — Critical Analysis ] SR .

_______ ENGL 1102 - -
_Attribute 18 — Quantitative Literacy - X
e MATH 2501 (satlsr ied in major)
Attribute IC — Written Communication 3
o  ENGL 1101 )
_Aftribute ID— Teamwork 3
___________________________________ COMM 2200 (or any in ID)
Attribute IE — Information Literacy . . X
_________ ENGL 1102 (satisfied above) or any |E o
Attribute IF = Technology Literacy o o 3
))))))))))))))) Anyin |F o
Attribute 1G — Oral_p_gmﬁmﬁl.‘imcanon X
COMM 2200 (satisfied above) or any in IG
Attribute il - Citizenship L - 3
POLI 1100 oranyinlil R
Attribute IV — Ethics o 3
___________________________ ENGL 2220 or any course in IV -
Attribute V — Health 2-3

" Attribute VI — interdisciplinary

POLI 1100 (satisfied above) or any course
L 1y kR s P A 4L L i in,.Vl S

Attribute VIIA ~ Arts o 3
Any course in VIIA

ENGL 2200 (satisfied above) or any course
in VIIB

Attrlbute VIIC Social S‘blé‘nces

Attribute VIID - Natural Science 4-5
PHYS 1101, PHYS 1105, CHEM 1101,
CHEM 1105 BIOL 1105, BIOL 11086,
“GEOL 1101 (satisfied by major)
Attnbute VIl - Cultural Awareness X
GEOG 2210 (satisfied above) or any
e o T Course In V“I - - i
Additional General Studies hours X
MATH 4520 (writing intensive, satisfied in
major)




APPENDIX A {continued)
B8.A. Education, Specialization in Mathematics Grades 5-Adult
Current Program

WW’ Tt PR

ZRaqired Major Couress - as e
MATH 1550 Applied Statlsncs

3

MATH 1561 Introduction to Mathematical Reasonlng 3

MATH 2501 Calculysl 4

MATH 2502 Caleculus 1 4
~MATH 2510 Mathematical Logic o 3

MATH 2554 Topics in Math History 2

MATH 2862 Introduction to Discrete Mathematics 3

MATH 2563 Transition to Higher Mathematics 3

MATH 3503 Calculus Il 4
MATH3520  LinearAlgebra 3
~MATH 3550 Probability ~ 3

MATH 3570 Modern Geometry 3

MATH 4520 Abstract Algebra i B 3

COMP 1120 Prlnmptes__gfml?rogrammmgﬂ[wﬂ 3

TOTAL Required Major Courses 47 -
Major Electives S H,

MATH4580 Topology 3
OR__ s ) -

_MATH 4590 Real Analysis -

_ Professional education as required by School of Education 33
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“Reguired.Genera

APPENDIX A (continued)

I Stidies Course
Outcome 1 — Critical Analysis

ENGL 1102* or any course in Outcome 1

Outcome 2 - Quantitative Literacy B o X
e MATH 2501 (satisfiedinmajery
Cutcome 3 — Written Communication 3
______________ - ~_ENGL 1101* or any course in Outcome 3
_Outcome 4 - Teamwork o e B 3
e COMM 2200* or any course in Qutcome 4
Outcome 5 — Information Literacy e X
ENGL 1102* {met in Qutcome 1) or any course in
e b | o e ettt i OUtcome 5
Qutcome 6 — Technology Literacy - 3
e _EDUC 2201 (required for major)
Outcome 7 — Oral Communication o X
T COMM 2200* (met in Outcome 4) or any course in
T _ Outcome 7 -
~Outcome 8 - Citizenship 3
o POLI 1103* or any course in Qutcome §
.Qutcome 9 - Ethics _ .. 3.
- - ENGL 2220 or any course in Qutcome8
_.Outcome 10 - Health. . . 3
) o EDUC 2203 (required for major) L
Outcome 11 - Interdisciplinary ~ _ N X
POL! 1103 (met in Outcome 8) or any course in
_______ ~ Qutcome 11 )
Outcome 12 - Arts - 3
e Any course in Outcome 12
Qutcome 13 - Humanities N X
T ENGL 2220* (met in Outcome 9) or any course in
S . Outcome 13 e
_Outcome 14 - Social Sciences SR e e, 3.
B ___GEQG 2210* or any course in Outcome 14 o
Qutcome 15 - Natural Science , 4-5
PHYS 1101, PHYS 1105, CHEM 1101, CHEM 1105,
BIOL 1105, BIOL 1106, GECL 1101 {required for
e s major) o — .
Outcome 16 — Cultural Awareness - X
GEOG 2210* (met in Outcome 14) or any course in
o _ N Qutcome 16
Additional General Studies hours X

MATH 4520 (WIC - satisfied in major)

*Starred courses are recommended choices.
Choosing a different course may resuit in more than
120 hours needed to graduate.

i B SR e e B Sena e

2 ZRH Y et




APPENDIX A (continued)
B.A. Education, Specialization in Mathematics Grades 5-Adult
Proposed Program

e

MATH 1550 Applied Statistics

MATH 1561 _Introduction to Mathematical Reasoning 3
MATH 2501 Calculus | 4
MATH 2502 Calculusll 4
MATH 2554 .. Topics in Math History 2
MATH 2562 Introduction to Discrete Mathematics 3
MATH 2563 Transition to Higher Mathematics 3
MATH 3503 Calculus Il _ 4
MATH3%20 Linear Algebra -~ o 3
MATH 3550 __ Probability 3
~MATH 3570 Modern Geometry 3
~MATH 4520 Abstract Algebra 3
COMP 1110 Introduction to Programming 3
OR AAAAAAAAAAA e it s e e e o e
COMP 1120 Principles of Programmingt} =~~~ 3
_TOTAL Required Major Courses e 44 -
_Major Electives o 6
_Group A (must take at least one in Group A):
MATH 4580 Topelogy 3
MATH 4580 Real Analysis o 3
GroUp B
MATH 2299 Special Topics 3
MATH2510 Mathematical Logic 3
MATH 2520 Introduction to the Theory of Numbers 3
MATH3399 Special Topics S 3
MATH 3504 Differential Equations 3
MATH3840 Numerical Analysis 3

MATH 4499 Special Topics 3




ERequired Genaral Studies Courses

i

Outcome 1 — Critical Analysis

APPENDIX A (continued)

ENGL 1102" or any course in Qutcome 1

Outcome 2 — Quantitative Literacy i . ~ X
e MATH 2501 (satisfied in major) , o
Outcome 3 — Written Communication _ 3
T ENGL 1101 or any course in Outcome 3
_Outcome 4 - Teamwork . 3
- _ = COMM 2200* or any course in Outcome 4 -
Outcome 5 — Information Literacy e . X
ENGL 1102* (met in Outcome 1) or any course in
Outcome 5
Outcome 6 — Technology Literacy e 3
, EDUC 2201 (required for major) .
Qutcome 7 — Oral Communication X
o COMM 2200* (met in Outcome 4) or any course in
o B o Outcome 7
Outcome 8 - Citizenship o 3
- POL1 1103~ or any course in Qutcome 8
_Outcome 9 - Ethics ) B 3
ENGL 2220* or any course in Outcome 9
_Outcome 10 - Health I 3.
e EDUC 2203 (required for major) o
Qutcome 11 - Interdisciplinary e X
POLI 1103* (met in Qutcome B8) or any course in
, Outcome 11
_Outcome 12 - Arts L ) -
Any course in Outcome 12
_Outcome 13 - Humanities o .
ENGL 2220* (met in Qutcome 9) or any course in
S Qutcome 13 e
_Outcome 14 — Social Sciences -
i . - GEOG 2210" or any course in Qutcome 14 .
Cutcome 15 - Natural Science 4-5
PHYS 1101, PHYS 1105, CHEM 1101, CHEM 1105, R
BIOL 1105, BIOL 1106, GEOL 1101 (required for
. major) .
Qutcome 16 ~ Cultural Awareness e B X
GEOG 2210* (met in Outcome 14) or any course in
- . __ Outcome 16 3 o
_Additional General Studies hours X

MATH 4520 (WIC - satisfied in major)

*Starred courses are recommended choices.
Choosing a different course may result in more than
120 hours needed to graduate

11



Appendix B

New Course Descriptions

MATH 2299 (Special Topics in Mathematics): Studies in special selected topics, to be determined by the instructor and
approved by the department chair. Credits earned will be applicable as free electives in degree and certificate programs.
Courses with this number must have a prerequisite of MATH 2501 (Calculus |) or MATH 1561 (Introduction to
Mathematical Reasoning) or greater.

MATH 3399 (Special Topics in Mathematics): Studies in special selected topics, to be determined by the instructor and
approved by the department chair. Credits earned will be applicable as free electives in degree and certificate programs.
Courses with this number must have a prerequisite of MATH 2502 (Calculus 1) or both MATH 2501 (Calculus ) and
MATH 1561 (Introduction to Mathematical Reasoning) or greater.

MATH 4499 (Special Topics in Mathematics): Studies in special selected topics, to be determined by the instructor and
approved by the department chair. Credits earned will be applicable as free electives in degree and certificate programs.
Courses with this number must have a prerequisite of MATH 2502 (Calculus IlI) and MATH 2563 (Transition to Higher
Mathematics) or greater.

12



Course Numbers Check (Registrar)

hempsZoatisok officed 65, comimuilrearc B AAQKADRM2QRZDVinl.....

Re: Course numbers for new math courses

Cuchta, Thomas <tcuchta@fairmontstate.edu>
Fri 06-Dec-18 12:43

To: Gonzalez, (Chert <Cheri Gonzake@faymommateadus
Dear Chesi,

ok thank you.

Cheers,
Tom

From: Gonzatez, Cheri <Cheri Gonzaler@fairmontstate edu>
Sent: Friday, December &, 2019 12:42

To: Cuchta, Thomas <tcuchta@&fzimontstate adu>

Subjects RE: Course numbers for new math courses

¥e35

Cheyi £. Gonzaler

University Registrar

Fafrmoent State University
30643674112
CheriGonzalez@fatrmontstate edu

% FATRMONT STATE
UNIVERSITY

From: Cuchta, Thomas

Sent: Friday, Becember 06, 2019 46 AM

To: Gorursley, Chert <Chert Gonzalez8farmontstats edu>
Subject: Be: Course numbers for new math courses

Dear Cheri,

they will be special topics courses, identical to MATH 1198, We are introducing them so that
we have special topics courses that are not all 1000-level so that their level may befier
match the contents of the courses.

Is that sfill okay?

Thanks,
Tom

From: Gonzalez, Cheri <Ched, Gonrale: Sfairmoniyiate adu>
Sent: Friday, December &, 2013 09:44

VI, 132 M
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Memo to Education Department

) MO SIATE o op cou S ek
NIV I:RSITY FAIRMONT STATE UE“JIVERSIT’Y
133 Locmst Avenue, Fairmmont, WV 28554

MEMO
Demr Dr. Sharon Smith Decomnber HHG

The methometics program kes cotsensds and is working on & proposs! to make the
following chanpes to the B A, Fduostion, SpeciaBration in Mathematics Grades 5-Adnii
curriculuem {and equivalont changes to the B5. in Mathematies):

1.} remove MATH 2530 {Mathematiesd Logic) as a required couwrse and replace it with an
spptoved mathsmaties elective {“Group A” or “Group B" as defined I the cutalog),

2% move MATH 2510 (Mathematical Logie) 1o the Bst of “Group B7 electives, and

3.} allow COMP 1110 {Introdoetion to Progremuming} 1o satisfy the propramming requine
mont for the maior, 2o thet it may be taken insdead of COMP 112, We will still secopt
COMP 1120 to satisfy this reguirement.

Theso chanzes will pot sfiect the totsl ramber of hours required {or any student 1o complate

the B.A. Eduestion, Specialization in Mathemuatins Grades 5-Adul

e, Tom Cuchits

Assbnzy Professor of Mathomatics

Faimont State University
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Memo to Dean

LNV ERSITE FAIRMONT ETATE UmTMiW
1203 Locime Avenue, Fairmoont, WV 28354

MEMO

Dear Dr. Amands Metealf Deacersber 3059
With this meme, we wonll e to soficlt s letter of support from you Ror our carriestem
proposal.

The mathematics program hes consensus amd &= working oo » proposal to mako the
following changes to the B A, Education, Specialzation in Mathematics Grades 5-Adult
curriculam {and equivalont chenges to the BS. in Malbematios):

1.} remove MATH 2510 {Mathematical Logic) as a required course and replace it with an
apgroved moathermatics dective (“Group A” or “Group B as defined in the catsloy),

2% move MATH 2510 (Mathemmtical Loghc) to the list of “Group B" electives, and

3.} sliow COMP 1110 (Intredeetion to Prograseaing) o satisfy the programming requine-
ment & the major, so thet i msy be tsken nstesd of COMP 113 We will 2218 atoep
COMP 113 (o satisfy this requirement.

These changes will not affect the total namber of hours tequired for any siudont o somplats

the B.A. Edueation, Specialtzation in Mathematios Grades b-Adul,

Sincerely,
; )

Dr. Tom Cuchia
Asstmiant Professor of Mathematies

Fairmont State Unbversity

15



FFI\IRMONT S'-E.’G‘E Dr. Tom Cuchta

DEPT. OF COMP. SCI. & MATH
UNIVERSITY FAIRMONT STATE UNIVERSITY

1201 Locust Avenue, Fairmont, WV 26554

January 2020

This letter is a response to the request that we provide course outlines, learning outcomes,
and assessment criteria for the proposed MATH 2299, MATH 3399, and MATH 4499
special topics courses. The purpose of any special topics course is to be a venue for trial
runs of possible new future courses. Since it is impossible to provide an outline, outcomes,
and assessment information in a way that is universal among all possible future special
topics courses, we believe these items are not needed in our curriculum proposal.

Any time a special topics course is proposed in the department, a course outline, out-
comes, and assessment information is created for that individual instance of the special
topics course. On the next page, we provide a sample of these materials that was generated
for the Fall 2019 instance of MATH 1199 called “Complex Variables”.

If the committee is not satisfied with us omitting the requested materials, then we
propose including the outline, outcomes, and assessment criteria for the Complex Variables
course below in the curriculum as a representative sample of all three proposed courses

MATH 2299, MATH 3399, and MATH 4499.

Sincerely,
Dr. Tom Cuchta

Assistant Professor of Mathematics

Fairmont State University

16



Detailed course outline for MATH 1199 (Complex Variables)

1. The complex plane

Qo oW

e

Arithmetic with complex numbers
Modulus

Complex conjugate

Polar representation

Roots

2. Elementary C-valued functions\

o

b
C.
d.
e
f.

g

Visualizations of C-valued functions

. Branches and branch cuts

Exponential and the (multi-valued) logarithm
(Multi-valued) nth root functions

. Trigonometric functions and their (multi-valued) inverses

Hyperbolic trigonometric functions and their (multi-valued) inverses
Linear fractional transformations

3. CalculusinC
a.

b
C.
d.
e
f.

g

Limits

. Complex differentiation

Cauchy-Riemann equations
C-analytic vs R-analytic

. Contour integrals

ML-inequality (" estimation lemma")
Cauchy integral formula

4. Power series in C
a.

b
C.
d.
e. Difficult” integrals on the real line via residue theorem

Poles and essential singularities

. Taylor series

Laurent series
Residues and residue theorem

17



Outcomes:
Outcome 1: Be able to compute and use common complex-valued functions, including exponentials,
logarithms, and complex exponents.

Outcome 2: Use the Cauchy-Riemann equations to explain why a function is or is not complex-
differentiable.

Outcome 3: Understand how complex variables relates the planar geometry of circles and lines via
Mobius transformations.

Outcome 4: Calculate complex integrals in a variety of ways, including parametrization, via Cauchy
integral theorem, and via the residue theorem.

Outcome 5: Apply residue calculus to a computation.

Method of assessment:
All of these outcomes are related to computational techniques. Problems on homework or exams may
be used to assess the outcomes.
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