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Dennis D. Hedge 3/11/2026
Institutional Approval Signature Date

Section 1. Course Title and Description
Prefix & No. Course Title Credits
MATH 474-574 Scientific Machine Learning 3

Course Description \
This course introduces the integration of machine learning with scientific computing for
modeling, simulation, and prediction in applications. Students will learn handling large datasets
and scalable computing.

MATH 474 Pre-requisites or Co-requisites

Prefix & No. Course Title Pre-Req/Co-Req?
CSC 220 Data Structures and Data Visualization Pre-Req
MATH 270 Computational Linear Algebra Pre-Req
MATH 374 Scientific Computations Pre-Req
Registration Restrictions
‘ None

Section 2. Review of Course
2.1. Will this be a unique or common course?
m Unique Course

Prefix & No. Course Title Credits
STAT 454-554 | Statistical Machine Learning and Al 3
MATH 471-571 | Numerical Analysis | 3
Provide explanation of differences between proposed course and existing system catalog
courses:

The proposed course, MATH 474-574 Scientific Machine Learning, introduces core concepts
in machine learning with a strong emphasis on scientific computing and mathematical
modeling, specifically tailored for applications in the physical sciences and engineering.
Scientific Machine Learning is an emerging and rapidly growing field, and currently, no such
course exists at SDSU, making this offering both timely and essential. While STAT 454-554
focuses on machine learning methods grounded in statistical frameworks—emphasizing tools
and techniques rooted in statistical theory and modeling—and MATH 471-571 concentrates
on error analysis and numerical methods for solving nonlinear equations, linear systems,
interpolation, and approximation, MATH 474-574 bridges these areas by integrating machine
learning with computational modeling and simulation. This unique approach equips students
with the skills to apply data-driven methods to complex scientific and engineering problems,
complementing existing courses and strengthening the interdisciplinary nature of our
curriculum.

Section 3. Other Course Information
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3.1.

3.2.

3.3.
34.

3.5.
3.6.
3.7.
3.8.
3.9.

Are there instructional staffing impacts?
No. Schedule Management.
Explanation: Workload is available. This course will be offered once a year.
Existing program(s) in which course will be offered (i.e., any current or pending
majors, minors, certificates, etc.): Data Science (B.S., M.S., minor)
Proposed instructional method by university (as defined by AAC Guideline 2.4.3.4): R - Lecture
Proposed delivery method by university (as defined by AAC Guideline 2.4.3.B and 2.4.3.B(4-1)):
001 — Face-to-Face, 015 — Online Asynchronous, 018 — Online Synchronous
Term change will be effective: Fall 2026
Can students repeat the course for additional credit? No
Will grade for this course be limited to S/U (pass/fail)? No
Will section enrollment be capped? No
Will this course equate (i.e., be considered the same course for degree completion) with
any other unique or common courses in the common course system database? No

3.10. Is this prefix approved for your university? Yes
Section 4. Department and Course Codes (Completed by University Academic

Affairs)

4.1.
4.2.

University Department: Mathematics and Statistics
Banner Department Code: SMAS

4.3. Proposed CIP Code: 30.7001
Is this a new CIP code for the university? No
NEW COURSE REQUEST
Supporting Justification for On-Campus Review

Eun Heui Kim Eun Heui Kim 10/6/2025
Request Originator Signature Date
Eun Heui Kim Eun Heui Kim 10/6/2025
Department Chair Signature Date
Suzette Burckhard Suzette Burckhard 11/21/2025
School/College Dean Signature Date

1. Provide specific reasons for the proposal of this course and explain how the changes

enhance the curriculum.

Scientific Machine Learning is an emerging interdisciplinary field that integrates machine
learning techniques with scientific computing and mathematical modeling. This course
addresses the growing need for professionals who can apply data-driven methods to complex

physical, biological, and engineering systems. This course will provide the breadth and depth

of current state-of-the-art computational techniques necessary for Data Scientists and Data

Analytics.
Note whether this course is:

Required |:| Elective

In addition to the major/program in which this course is offered, what other
majors/programs will be affected by this course?

None

If this will be a dual listed course, indicate how the distinction between the two levels will
be made.
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n

MATH 574 will require comprehensive and extensive projects covering multiple topics in
depth emphasizing on critical analysis, synthesis and applications of several areas within the
subject. MATH 474 projects will be simpler, more straightforward projects, typically
addressing one or two topics, with less depth and complexity, emphasizing on basic application
and understanding of core concepts.

Desired section size 40

Provide qualifications of faculty who will teach this course. List name(s), rank(s), and
degree(s).

Michael Puthawala, Assistant Professor, Ph.D.

Trang Nguyen, Assistant Professor, Ph.D.

Note whether adequate facilities are available and list any special equipment needed for
the course.

Adequate facilities are available. No special equipment is needed for the course.

Note whether adequate library and media support are available for the course.
Adequate library and media support are available for the course.

Will the new course duplicate courses currently being offered on this campus? No

. If this course may be offered for variable credit, explain how the amount of credit at each

offering is to be determined.
N/A
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