
Math 519 Spring 2018

Ordinary Differential Equations

Course Name and Number: Ordinary differential equations, MATH 519

Credit: 3 Credits

How the Credit Hours are Met
This class meets for three 50-minute class period each week over the fall/spring semester and 
carries the expectation that students will work on course learning activities (reading, writing, 
problem sets, studying, etc) for about 2 hours out of classroom for every class period. The 
syllabus includes additional information about meeting times and expectations for student work.

Canvas Course URL: https://canvas.wisc.edu/courses/90178

Course Designations and Attributes:

Level - Advanced 
L&S Credit - Counts as Liberal Arts and Science credit in L&S 
Grad 50% - Counts toward 50% graduate coursework requirement

Meeting Time and Location: MoWeFr 8:50AM - 9:40AM, VV B119

Instructional Mode: Classroom Instruction, All face-to-face

Credit Hour Policy: Traditional Carnegie Definition 

Instructor Title and Name: Professor Chanwoo Kim

Office: Van Vleck 717 

Email: chanwoo.kim@wisc.edu

Website: www.math.wisc.edu/~ckim

Office Hours: Wednesday, Friday 9:40AM-10:40AM

Description: Provides a rigorous introduction to ordinary differential equations and dynamical 
systems. Intended for math majors and advanced (or graduate) students in other disciplines.

Requisites: Math 319 or 320 or 340, Math 421 or 521; or consent of instructor

Text Book: Lawrence Perko, Differential Equations and Dynamical Systems, Springer-Verlag 
New York, 3rd edition



Course Learning Outcomes: We cover the following material from the text book: 
Chapter 1. Linear system
              1.1 Uncoupled Linear Systems
              1.2 Diagonalization
              1.3 Exponentials of Operators
              1.4 The Fundamental Theorem for Linear Systems
              1.5 Linear Systems in R^2
              1.6 Complex Eigenvalues
              1.7 Multiple Eigenvalues
              1.8 Jordan Forms
              1.9 Stability Theory
              1.10 Nonhomogeneous Linear Systems
Chapter 2. Nonlinear Systems: Local Theory  

            2.1 Some Preliminary Concepts and Definitions  
            2.2 The Fundamental Existence-Uniquenes Theorem  
            2.3 Dependence on Initial Conditions and Parameters  
            2.4 The Maximal Interval of Existence  
            2.5 The Flow Defined by a Differential Equation  
            2.6 Linearization  
            2.7 The Stable Manifold Theorem  
            2.8 The Hartman-Grobman Theorem  
            2.9 Stability and Liapunov Functions  
            2.10 Sadles, Nodes, Fociand Centers  
            2.11 Nonhyperbolic Critical Points in R^2  
            2.12 Center Manifold Theory  
            2.13 Normal Form Theory  
            2.14 Gradient and Hamiltonian Systems

Chapter 3. Nonlinear Systems: Global Theory (optional)
Chapter 4. Nonlinear Systems: Bifurcation Theory (optional)

Homework: 

• HW problems will be assigned once every two weeks in Canvas and will be collected Friday in 
the classroom. 

• Students are encouraged to collaborate on assignment problems in groups; however, submitted 
assignments must be the work of the individual submitting the assignment. Copying any portion 
of an assignment directly is academic fraud! 

• Late assignments will not be graded!                 

Exams: There will be one in class midterm exams and one in class final. "Make-up exams" will 
be given only in case of medical emergency There will be no early finals given for ANY reason. 
The student seeking a make-up exam should discuss with the instructor in advance and get the 



approval before the exam. Programmable calculators are not allowed on the exams.

Mid term exam: March/16/2017, in class 
Final exam:  May/10/2018,  2:45PM-4:45PM, place TBA

Grading: The final grade will be determined by one in class midterm exams (35 points), the final 
exam (35 points) and homeworks (30 points).  The grade curve will be determined after the final 
exam.

ACADEMIC INTEGRITY
By enrolling in this course, each student assumes the responsibilities of an active participant in 
UW-Madison’s community of scholars in which everyone’s academic work and behavior are 
held to the highest academic integrity standards. Academic misconduct compromises the 
integrity of the university. Cheating, fabrication, plagiarism, unauthorized collaboration, and 
helping others commit these acts are examples of academic misconduct, which can result in 
disciplinary action. This includes but is not limited to failure on the assignment/course, 
disciplinary probation, or suspension. Substantial or repeated cases of misconduct will be 
forwarded to the Office of Student Conduct & Community Standards for additional review. For 
more information, refer to https://conduct.students.wisc.edu/academic-integrity/

ACCOMMODATIONS FOR STUDENTS WITH DISABILITIES
McBurney Disability Resource Center syllabus statement: “The University of Wisconsin-
Madison supports the right of all enrolled students to a full and equal educational opportunity. 
The Americans with Disabilities Act (ADA), Wisconsin State Statute (36.12), and UW-
Madison policy (Faculty Document 1071) require that students with disabilities be reasonably 
accommodated in instruction and campus life. Reasonable accommodations for students with 
disabilities is a shared faculty and student responsibility. Students are expected to inform 
faculty [me] of their need for instructional accommodations by the end of the third week of the 
semester, or as soon as possible after a disability has been incurred or recognized. Faculty [I], 
will work either directly with the student [you] or in coordination with the McBurney Center to 
identify and provide reasonable instructional accommodations. Disability information, 
including instructional accommodations as part of a student's educational record, is confidential 
and protected under FERPA.” http://mcburney.wisc.edu/facstaffother/faculty/syllabus.php

DIVERSITY & INCLUSION
Institutional statement on diversity: “Diversity is a source of strength, creativity, and 
innovation for UW-Madison. We value the contributions of each person and respect the 
profound ways their identity, culture, background, experience, status, abilities, and opinion 
enrich the university community. We commit ourselves to the pursuit of excellence in teaching, 
research, outreach, and diversity as inextricably linked goals.

The University of Wisconsin-Madison fulfills its public mission by creating a welcoming and 
inclusive community for people from every background – people who as students, faculty, and 
staff serve Wisconsin and the world.” https://diversity.wisc.edu/
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