
AMS 301: Finite Mathematics Structures

Fall 2024

Instructor

Name: TAN CAO, Associate Professor.
r Office: B524
� Phone: 010-2543-3616
# Email: tan.cao@stonybrook.edu
Â Office Hours: Monday, Tuesday, Wednesday, and Thursday 2:00-3:00 PM.
Lectures: Tuesday and Thursday 5:00 PM-6:20 PM.
Prerequisite: AMS 210 or MAT 211, AMS 361 or MAT 303.

Teaching Assistants

• Name: Daehyun Jeong
Email: daehyun.jeong@stonybrook.edu
Office Hours: Monday 3:00-5:00 PM.

Textbook

Primary Text:

• Applied Combinatorics by Alan Tucker, sixth edition [T].

Course Components

Homework

• Assigned weekly, approximately 10 sets.

• Submit via Brightspace as a single PDF before the due date and time.

• No late homework will be accepted. (Reminder- the 2 lowest scores will be dropped.)
You may discuss homework problems with other students taking the course, with
the TA, and with the instructor. But the work that you turn in should always be
your own write-up, and you should show that you personally understand everything
that you write. Please make certain that your writing is neat and clear, and that
you have expressed your reasoning, not just the final answer.

Grade Weighting

• Attendance: 5%

• Homework Assignments: 35%
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• Exam 1: 15%

• Exam 2: 15%

• Final Exam: 30%

Grade Scale

Approximately 30% A’s, 35% B’s, 25% C’s, and 10% D’s and F’s. No extra credit options.

• A: [93,100]

• A-: [90,93)

• B+: [87,90)

• B: [83, 87)

• B-: [80, 83)

• C+: [77,80)

• C: [73,77)

• C-: [70,73)

• D+: [67, 70)

• D: [63, 67)

• D-: [60, 63)

• F: [0,60)

Course Outline

The Final Exam will be given on Thursday 12-12-2024 from 3:15 to 5:45 PM.

Topics to be covered

1. Basic concepts of graphs, graph models and isomorphism - 4 class hours.

2. Euler and Hamilton circuits and their applications - 3 class hours.

3. Graph coloring and its applications - 3 class hours.

4. Trees, their use in searching - 5 class hours.

5. Problems with permutations and combinations - 8 class hours.

6. Generation Functions - 5 class hours.

7. Recurrence Relations - 4 class hours.

8. Inclusion-Exclusion principle - 5 class hours.

9. Examinations and Review - 5 class hours.
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Week Date Lecture Topics

Week 1 Tuesday 08-27-2024 Lecture 1 1.1
Week 1 Thursday 08-29-2024 Lecture 2 1.2
Week 2 Tuesday 09-03-2024 Lecture 3 1.3
Week 2 Thursday 09-05-2024 Lecture 4 1.4
Week 3 Tuesday 09-10-2024 Lecture 5 2.1
Week 3 Thursday 09-12-2024 Lecture 6 2.2
Week 4 Thursday 09-19-2024 Lecture 7 2.3
Week 4 Tuesday 09-24-2024 Lecture 8 2.4
Week 5 Thursday 09-26-2024 Exam 1 Review
Week 5 Tuesday 10-01-2024 Exam 1
Week 6 Tuesday 10-08-2024 Lecture 9 3.1
Week 6 Thursday 10-10-2024 Lecture 10 3.2
Week 7 Tuesday 10-15-2024 Lecture 11 3.3
Week 7 Thursday 10-17-2024 Lecture 12 5.1
Week 8 Tuesday 10-22-2024 Lecture 13 5.2
Week 8 Thursday 10-24-2024 Lecture 14 5.3
Week 9 Tuesday 10-29-2024 Lecture 15 5.4
Week 9 Thursday 10-31-2024 Lecture 16 6.1
Week 10 Tuesday 11-05-2024 Exam 2 Review
Week 10 Thursday 11-07-2024 Exam 2
Week 11 Tuesday 11-12-2024 Lecture 17 6.2
Week 11 Thursday 11-14-2024 Lecture 18 6.2
Week 12 Tuesday 11-19-2024 Lecture 19 7.1
Week 12 Thursday 11-21-2024 Lecture 20 7.3
Week 13 Tuesday 11-26-2024 Lecture 21 8.1
Week 13 Thursday 11-28-2024 Lecture 22 8.2
Week 14 Tuesday 12-03-2024 Lecture 23 8.2
Week 14 Thursday 12-05-2024 Lecture 24 final exam review

Table 1: Class Schedule with Dates

Learning Outcomes

1. Strengthen logical reasoning skills to solve combinatorial problems using:

• elements of propositional calculus;

• proof by contradiction;

• logical consequences of assumptions.

2. Learn to find multiple (equally valid) ways to solve a combinatorics problem:

• apply a top-down strategy (breaking a problem into parts and subparts);

• apply a bottom-up strategy (solving special subcases and building up).

• learn to solve problems from first principles, rather than looking for existing
templates or formulas.

• solve a complementary problem;
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• use different strategies to categorize subcases of a problem;

• use different techniques (e.g., generating functions, inclusion-exclusion).

3. Learn basic graph theory results and apply them in problem-solving:

• isomorphism;

• planar graphs;

• Hamilton circuits and Euler cycles;

• graph coloring;

• trees and ways to search them.

4. Use formulas for counting basic combinatorial outcomes to construct solutions to
more complex combinatorial enumeration problems:

• permutations, with and without repetition;

• combinations, with and without repetition.

5. Apply counting strategies to solve discrete probability problems.

6. Use specialized techniques to solve combinatorial enumeration problems:

• generating functions;

• recurrence relations;

• inclusion-exclusion principle.

Policies and Statements

Tardiness

Tardiness disturbs other students, disturbs me, and puts you at a disadvantage for doing
well in the class. On the rare occasion that you are tardy, please come in quietly and
take a seat in the back.

Attendance Policy

1. All students of SUNY Korea are required to attend every class.

2. Unexcused absences will affect seriously the student’s final grade in the course.

3. If a student has over 20% unexcused absence (6 days), the student’s final course
grade will be an ‘F’. Example:

(a) If the class is a 150 minute class, and is held once a week, the 4th unexcused
absence of a student will lead to an F grade of the course.

(b) If the class is a 75 minute class, and is held twice a week, the 7th unexcused
absence of a student will lead to an F grade of the course.

(c) If the class is a 50 minute class, and is held three times a week, the 10th
unexcused absence of a student will lead to an F grade of the course.
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(d) In Intensive English Course (IEC), if a student misses the class more than 40
hours in a semester, the student will receive an F grade on the course.

4. Students should report the reason of absence to the instructor in advance, or im-
mediately after the absence.

5. When a student excuses his/her absence, the student must provide documentation
of the reason for the absence to the instructor.

6. The instructor of the course reserves the right to excuse absences.

7. The course instructor may excuse the absence if the submitted documentation ful-
fills the conditions below.

(a) Extreme emergencies (e.g. death in the family)

(b) Severe medical reasons with doctor’s note (Not a slight illness)

(c) Very important events (e.g. national conference, official school event)

Code of Conduct

Since every student is entitled to full participation in class without interruption, all
students are expected to be in class and prepared to begin on time. All cell phones or
other devices that make noise must be turned off and out of sight when you enter the
classroom. Disruption of class, whether by talking, noisy devices, eating in class or other
inconsiderate behavior, will not be tolerated. Students who violate these rules will be
asked to leave the classroom and will not be allowed to return until they have spoken
privately with me.

Academic Integrity Statement

Each student must pursue his or her academic goals honestly and be personally account-
able for all submitted work. Representing another person’s work as your own is always
wrong. Faculty is required to report any suspected instances of academic dishonesty to
the Academic Judiciary. Faculty in the Health Sciences Center (School of Health Technol-
ogy & Management, Nursing, Social Welfare, Dental Medicine) and School of Medicine
are required to follow their school-specific procedures. For more comprehensive informa-
tion on academic integrity, including categories of academic dishonesty please refer to the
academic judiciary website at this link.

Critical Incident Management

Stony Brook University expects students to respect the rights, privileges, and property
of other people. Faculty are required to report to the Office of University Community
Standards any disruptive behavior that interrupts their ability to teach, compromises the
safety of the learning environment, or inhibits students’ ability to learn. Faculty in the
HSC Schools and the School of Medicine are required to follow their school-specific proce-
dures. Further information about most academic matters can be found in the Undergrad-
uate Bulletin, the Undergraduate Class Schedule, and the Faculty-Employee Handbook.
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Religious Holidays

(from the online Academic Calendar): Because of the extraordinary variety of religious
affiliations of the University student body and staff, the Academic Calendar makes no
provisions for religious holidays. However, it is University policy to respect the faith and
religious obligations of the individual. Students with classes or examinations that conflict
with their religious observances are expected to notify their instructors well in advance
so that mutually agreeable alternatives may be worked out.

Accommodations for Disabilities

If you have a physical, psychological, medical or learning disability that may impact your
course work, please contact One-Stop Service Center, Academic Building A201, (82) 32-
626-1117. They will determine with you what accommodations, if any, are necessary and
appropriate. All information and documentation is confidential.
In addition, this statement on emergency evacuation is often included, but not required:
Students who require assistance during emergency evacuation are encouraged to discuss
their needs with their professors and One-Stop Service Center.

Course Evaluations

Stony Brook University values student feedback in maintaining the high quality education
it provides and is committed to the course evaluation process, which includes a mid-
semester assessment as well as an end-of- the-semester assessment, giving students a
chance to provide information and feedback to an instructor which allows for development
and improvement of courses. Please click the link to access the course evaluation system.

Tips for Success

• Attend classes, participate actively, and start assignments early.

• Use recall and test yourself frequently.

• Alternate problem-solving techniques and take breaks.

• Focus, avoid distractions, and get enough sleep.

Commit yourself to the class on day one. If you devote ample time to working on
homework, reading the textbook and your notes, and thinking about the concepts we are
learning, you will learn this material and you will learn it well. You will build a strong
foundation for future math and science classes, as well as good study and organizational
habits, which will be essential throughout your university studies. You have the ability
to reach success if you commit yourself to excellence. Moreover, you do not have to reach
success alone. Get to know your classmates, and learn with and from each other. Come
to see me whenever you have questions.
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