
MATH 323 DISCRETE MATHEMATICS, Course Outline

Laurence Barker, Mathematics Department, Bilkent University,
version: 15 Feburary 2009.

Time and location: Tuesday 13:40 - 14:30, Thursday 15:40 - 17:30.
Office hour: Tuesday 14:40 - 15:30, Fen A room 129.
Assistant: Deniz Kutluay, with Office Hour on Friday, 13:40, Fen A room 144.

Although I am not sufficiently good at multi-tasking always to act like a nice person at randomly
sampled times, the Office Hour is a time when I wish to devote my attention to this course.
Among other things, you are welcome to ask for help with the homework. Discussions during
the Office Hour are useful for me, because they give me some feedback and, in particular, they
help me to find out what parts of the material need to be explained more clearly or in more
detail to the rest of the class.

Assessment: Quizzes and Homeworks: 20%, Midterm I: 20%, Midterm II: 25% Final 35%.

The Midterms and the Final are marked by me; the Quizzes and Homeworks by the assistant.
You should check your marked exam papers in my office, and you should check your returned
quizzes and homeworks. If the marking seems odd to you, then you should query it: either
there is something you have not understood, or else the marker has made a mistake; whichever,
the matter ought to be discussed. To avoid unedifying haggling, though, my policy is to correct
only major mistakes in the marking.

At the end of the semester, I first decide the grade-point average of the class. This is based
on the average for the course over the last few years, modified by my subjective assessment of
the achievement of the class as a whole, and also modified by the level of background noise
during classroom hours. See the section on Discipline, below. I then plot the marks on a
histogram and place the grade-boundaries in sparse regions of the histogram so as to yield
approximately the desired grade-point average.

Source material: Mathematics is communicated in two very different ways. When listening
to an oral account, one tries to catch onto the main ideas; one cannot usually expect to follow
all of the details while they are being delivered. Besides, an oral account will usually have
wrong notes and mistimed beats, because it is a live performance. When working through a
written account, one can go slowly, spending as much time as is necessary over each detail until
either everything is completely clear, or else one has found a fatal mistake in the argument.

The oral source material for the course consists of lectures, otherwise known as class-room
hours. The main written source material is:

R. P. Grimaldi, “Discrete and Combinatorial Mathematics”, 5th edition, Pearson, 2004.

But, actually, the material in the course is very well-known, and there are many accounts of it
in printed and web-based literature. Another good source is:

K. H. Rosen “Discrete Mathematics and its Applications”, 4th edition, McGraw–Hill, 1999.

For introductions to most of the topics in the course, I also recommend Wikipedia.
I may produce occasional handouts commenting on particular issues. Since textbooks and

web-sites already provide very clear instruction on the material, I am free to orientate any
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handouts towards students whose concerns or interests happen to overlap with mine. It would
spoil you — not to mention the damage to myself — if I were to write your revision notes for
you.

Discipline: The average grade points of the class will be determined partly by the level of
background chattering-noise. The noise produced by an individual will be discounted from
the calculation if that individual is issued with a formal request to leave before the end of the
lecture. The formal request may be issued by myself or by any student in attendance. In the
latter case, I reserve the power of veto.

I am aware that crescendoes of chattering-noise are initiated by lapses on my part: a
mistake or a gap in something that I had thought was well-prepared, or a peculiar inability
to concentrate on something that ought to be easy. Discipline becomes difficult to exercise
under such circumstances, because one does not wish to seem to be blaming the class for one’s
own lack of mental focus. Fourteen weeks is way beyond the limits of human endurance, for
teachers as well as for students. There will be occasions — hopefully very few — when I have
a serious lapse of some kind or another, but that will not be a good reason for the class to
behave like a troupe of distressed chimpanzees.

How to fail the course: Be absent from the exams, or convince the examiner that you are
either a mathematical moron or else extremely lazy. The first approach is the safest, because it
avoids the risk of obtaining a humiliating D rather than the comparatively respectable absolute
of an F.

How to do well the course: Do the homeworks yourself. Copying is just not the same,
not even if one understands what one is copying; one does not learn to cook very well just by
watching other people cook, not even if one understands their actions. Sit all the exams. Here
are some extra tips, to clinch it:

(1) You are competing against the other students. Most of them are doing the minimum
necessary to satisfy the conditions of the assessment. You can gain a tremendous advantage
over them by forgetting about the assessment. Anything associated with the teacher or the
assistant is completely irrelevant. This is just between you and the material. Sort things out
until you have satisfied yourself. You cannot be satisfied until the material belongs to you.

(2) Help other students when they ask you questions, including questions about the homework.
Even though you are competing against them, you will be actively thinking, while they will
be passively listening. By explaining the solutions to the homework, you will be learning more
than they do, and that will give you a further advantage over them in the exams.

(3) But, if you are stuck on a homework question or on a piece of theory, ask me or ask other
students to explain the crucial ideas.

Syllabus outline:

Week 1: Introduction to graph theory, Euler trails.

Week 2: Mathematical induction

Week 3: Euler’s formula for planar graphs. The Five-Colour Map Theorem.
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Week 4: Recurrence relations. General solution to the second order homogeneous recurrence
relation. Fibonacci numbers.

Week 5: Hamilton paths and Gray codes. Midterm 1.

Week 6: Introduction to coding theory. Hamming codes.

Week 7: Equivalence relations. Graph isomorphism.

Week 8: Linear codes, abelian groups, cosets.

Week 9: Partial ordering relations. Isomorphism of posets.

Week 10: Sets, relations and functions. Midterm II.

Week 11: Enumerative problems. Applications of binomial coefficients.

Week 12: The Inclusion-Exclusion Formula. Stirling numbers.

Week 13: Classical number theory. The Euclidian algorithm and its complexity.

Week 14: Logic. Half adder and full adder. Boolean lattices.
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