
MATH 110, Discrete Mathematics, Fall 2014

Course specification

Laurence Barker, Mathematics Department, Bilkent University,
version: 10 November 2014.

Course Aims: To introduce some concepts and techniques of discrete and combinatorial
mathematics from an applicable point of view. To convey a practical sense of mathematical
proof as very clear deductive explanation.

Course Description: Discrete mathematics is an umbrella name for all areas of applicable
mathematics where there is not much structure to work with. Although it is very diverse,
certain kinds of technique tend to crop up frequently. We shall be studying three areas,
superficially quite separate, but similar in style and technique: the first third will focus largely
on graph theory; the middle third on enumerative study of relations; the last third on coding
theory.

Course Requirements: Most mathematics cannot be learned just by listening. To take in
the concepts and techniques, you have to study the course notes and do some exercises yourself.

Instructor: Laurence Barker, Office SAZ 129,
e-mail: barker at fen dot bilkent dot edu dot tr.

Assistant: Yıldırım Akbal
e-mail: yilderim dot akbal at bilkent dot edu dot tr.

Course Text: R. P. Grimaldi, “Discrete and Combinatorial Mathematics”, 5th Ed. (Pearson,
2004).

Classes: Tuesdays 15:40 - 16:30 FC-Z23D, Fridays, 13:40 - 15:30 FC-Z23D.

Office Hours: Tuesdays, 16:40 - 17:30, SA-129.
Please note, Office Hours is not just for the strong students. I will have no sympathy for

drowning students who do not come to me for help. Students who are having serious difficulties
must come to Office Hours to discuss the mathematics. In fact, I need those students to come,
so as to ensure that the classroom material does not lose touch with parts of the audience.

Syllabus:

Week number: Monday date: Subtopics. Section numbers

1: 15 Sept: Illustrations of problems in discrete mathematics. Sets and statements. Mathe-
matical induction, 4.1.

2: 22 Sept: Recursive definitions and induction, 4.2. Second order recurrence relations, 10.2

3: 29 Sept: Graphs. trees. 11.1, 11.2.
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4: 6 Oct: Criteria for existence of Euler paths or Euler circults, 11.3

5: 13 Oct: Euler’s characteristic formula for planar graphs, proved by mathematical induction.
Degrees of vertices of planar graphs, 11.4

6: 20 Oct: The non-planarity of the graphs K5 and K3,3, 11.4

7: 27 Oct: Review for Midterm 1. Midterm 1 on 31 October.

8: 3 Nov: Binomial coefficients, 1.2, 1.3, 1.4

9: 10 Nov: Sets and correspondences. Injective, surjective and bijective functions, 5.1, 5.2,
5.3, 5.6.

10: 17 Nov: Relations, incidence matrices, enumeration of relations, 7.1, 7.2. Equivalence
relations, 7.4.

11: 24 Nov: Stirling numbers of the second kind, 5.3, 7.4

12: 1 Dec: Coding theory, Hamming metric, parity-check and generator matrics, 16.5, 16.6,
16.7.

13: 8 Dec: Encoding and decoding linear codes using coset leaders, 16.8.

14: 15 Dec: Presentations.

15: 22 Dec: Presentations.

16: 29 Dec: Review for Final.

Assessment:

On Friday 7th November, because of the very high midterm scores, a vote was taken to
select one of the three assessment options: (a) Midterm 2 and no presentation, as originally
planned; (b) Midterm 2 and presentations; (c) presentations and no Midterm 2. Option (c)
was selected by an overwhelming majority.

Because the Midterm 1 course credit has changed from 25% to 30%, the two students who
scored less than 60% in Midterm 1 may, if they request, sit a Midterm Retake at the end of the
semester. If they score more than 55% in the Retake, their Midterm mark will be evaluated as
55% (because it would be unfair if they were to catch up with students who do not have the
Retake option).

• Quizzes, Homework and Participation 15%.
• Midterm, 30%, Friday 31 October.
• Presentations, 15%, Last two full weeks of semester (see syllabus).
• Final, 40%.

The 20-minute presentations will be graded mainly for clear communication to the audience.
Do not try to impress the audience with the depth of your knowledge! Instead, try to teach
the audience something interesting. The use of electronic machinery is optional.

75% attendance is compulsory.

Class Announcements: All students, including any absentees from a class, will be deemed
responsible for awareness of class announcements.
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