NDSU-Industrial and Manufacturing Systems Engineering
IME775: Data Driven Modeling and Optimization 

Class Time: 9:45-10:45pm, TuTh
Room: Offerdahl West, Rm 213
Web: https://github.com/harunpirim/IME775 
Office Hours: 11-12pm, TuTh or by e-mail
Instructor: Harun Pirim, PhD
Work P: 701 231 7285
Office: OE 108
e-mail: harun.pirim@ndsu.edu

Recommended Books:
· Krishnendu Chaudhury. (2024). Math and Architectures of Deep Learning. Manning Publications.
· Watt, J., Borhani, R., & Katsaggelos, A. K. (2020). Machine Learning Refined: Foundations, Algorithms, and Applications (2nd ed.). Cambridge University Press.

Course Description:
(Prerequisites: graduate standing). This course covers mathematical modeling and optimization fundamentals in the context of machine learning. Key areas include optimization basics, heuristics, data handling, interpretable machine learning models, and regression from an optimization perspective. It delves into Support Vector Machines and Large Language Models, along with the field of Natural Language Processing. Practical skills are developed through coding exercises and a hands-on project, combining theory with application.

Course Objectives:
Graduate students will refresh and enrich their knowledge of mathematical modeling in optimization and machine learning. Both linear and non-linear optimization methods will be introduced. Students will learn to handle various data types from different mediums. The course will also introduce different classes of Machine Learning models including LLMs. Model interpreation methods will be introduced. Libraries such as NumPy, Pandas, Scikit-learn, and Pytorch will be utilized. Amplpy API will ve used to solve optimization problems. Through assignments and a course project, students will gain hands-on experience, applying the modeling and optimization skills learned in the course.

Learning Outcomes:
1.Modeling and solving optimization problems
2.Interpreatability of ML models
3.Working with large language models
4.Real world data driven modeling, optimization, and inference




Types of Assessments

Assignments
Weekly assignments to help better understand concepts and apply them on some datasets.

Quizzes
In-class quizzes will be 15 min and will be based on the assignment.

Midterm exam
The exam will include all the topics covered. In-class, closed book.

Project
The project will require students to apply modeling and optimization concepts introduced in the class.  The students can form a group of at most two members. Detailed project description will be posted on Blackboard. The project report will be written as a conference paper or as a blog post (e.g. medium). A grading rubric will be posted on Blackboard. The project presentation will be during last two weeks. The project requires generating new codes to your particular application.

Grading Policy
An overall course grade will be assigned based on performance using the following:

	   Course Requirement
	Percentage of grade

	   Assignments 
	40%

	   Quizzes
	10%

	   Midterm exam
	20%

	   Project presentation
	15%

	   Project report ready as a paper/article
	15%


   
Letter grades will be assigned using a traditional 10 pt scale (e.g., 90 – 100% = A, 80 – 89.999…% = B, 70 – 79.999…% = C, etc.).

NO make-up exams will be given for any reason except university-excused ones.

Tentative Course Outline is given in the course GitHub repo.


Important Dates:
Midterm: March 5th
Presentation dates: Apr28,30,May5,7
Project Report/Paper Submission Due: May 11




ATTENDANCE STATEMENT
According to NDSU Policy 333 (www.ndsu.edu/fileadmin/policy/333.pdf), attendance in classes is expected.”  The course instructor must clearly inform students on the first day of class and in writing in the syllabus of their (1) policy regarding class absence and (2) policy, if any, for making up missed assignments. If class attendance is a component of the course grade, the course instructor must clearly communicate this to the class in writing in the syllabus. See NDSU Policy 333 for faculty and student responsibilities related to attendance, including for university-sponsored activities. 

Veterans and student service members with special circumstances or who are activated are encouraged to notify the instructor as soon as possible and are encouraged to provide Activation Orders.

STUDENTS WITH SPECIAL NEEDS STATEMENT
Any students with disabilities or other special needs, who need special accommodations in this course, are invited to share these concerns or requests with the instructor and contact the Center for Accessibility and Disability Services (https://www.ndsu.edu/accessibility-disability) as soon as possible.

FERPA STATEMENT
Your personally identifiable information and educational records as they relate to this course are subject to FERPA.

ACADEMIC HONESTY STATEMENT
The academic community is operated on the basis of honesty, integrity, and fair play. NDSU Policy 335: Code of Academic Responsibility and Conduct applies to cases in which cheating, plagiarism, or other academic misconduct have occurred in an instructional context. Students found guilty of academic misconduct are subject to penalties, up to and possibly including suspension and/or expulsion. Student academic misconduct records are maintained by the Office of the Provost. Informational resources about academic honesty for students and instructional staff members can be found at Standards for Academic Honesty & Integrity at NDSU: Student Resources and Standards for Academic Honesty & Integrity at NDSU: Faculty.

AI Usage Policy
AI tools (e.g., ChatGPT, code generators) may be used to support your learning by helping you understand concepts, explore ideas, or draft code. However, the work you submit must represent your own understanding and effort.
· Critical Review: You are responsible for carefully reviewing, understanding, and—if needed—modifying any AI-generated content before including it in your work.
· Acknowledgment: If AI significantly contributes to your work, you must include a short statement explaining how you used it and to what extent.
· Accuracy & Responsibility: You are accountable for checking the accuracy, quality, and relevance of AI-generated content. Blind reliance on AI is not acceptable and will not excuse mistakes.
· Integrity: All use of AI must follow academic integrity standards. Misuse—including plagiarism, misrepresentation, or other dishonest practices—will be treated as an academic integrity violation and may result in disciplinary action.
Use AI as a learning aid, not a shortcut. The goal is for you to build your own understanding and skills while using AI responsibly and transparently.

AI Acknowledgment Statement
I acknowledge that I am responsible for the content of this submission. I used AI tools [describe briefly: e.g., “to debug code,” “to brainstorm ideas,” or “not at all”], and I have critically reviewed and verified all outputs to reflect my own understanding.

