
Math 725, Spring 2010

Independent Research Project

Project requirements

1. Read a journal article or book chapter on a topic in graph theory or something related. You can choose
the article from the attached list, find an article yourself, or ask me to recommend an article on your favorite
topic. (You must get my approval for the project you have chosen; two people cannot do the same project.)

2. Do something original, for instance:

• Work out a few examples on your own in order to get the feel for a subject.
• Make a conjecture, and test, prove, and/or disprove it.
• Supply the details of a proof that is sketched or omitted in your primary source.
• If the topic you’ve chosen involves an algorithm, implement it in the computer language of your

choice.

3. Write a short report (approximately 3–4 pages) summarizing what you’ve done. The report must be
written in good mathematical style (see below) and is due on the last day of class: Thursday, May 6.

Additional information

Topic Choice: Before you start work, meet with me in person sometime on or before Tuesday, April 6

to choose a topic.

Computers: Depending on your topic, you may want to use a computer algebra system; I suggest Sage or
Maple. Sage (www.sagemath.org) is open-source free software that can be accessed on the Web. Maple is
expensive commercial software, but it is relatively easy to learn and is available on the Math Department
computers — if you don’t have an account, you can obtain one by sending e-mail to help@math.ku.edu
stating that you are a student in Math 725, and giving your name and KUID.

Oral Presentations: If you wish to give a short presentation (approximately 20 minutes) in class during
the last week of class (Tuesday 5/4 or Thursday 5/6), talk to me. This is not a requirement, as with 15
students enrolled in the class it is not practical to have everyone present.

General instructions on content and style

Your paper should be in narrative style; in particular it should not be just a list of theorems or equations.
(It is appropriate, however, to state the major results word-for-word.) It should make sense to someone who
has been in our course, but has not read the article. It should give an overview of the article, emphasizing
the general ideas and the relationships among the results in the article.

You should include at least one proof. This should not be copied word-for-word from the article. To
accomplish this, study the proof until you understand it well. You will probably have to fill in details the
author omitted. Then put the article away and write a proof of the result. You should also illustrate special
definitions and results with your own examples (different from those in the article).



You should also include a bibliography. This will certainly include the article you are studying, probably a
general reference work such as West’s textbook, and possibly books or articles on related subjects.

You should follow the more detailed guidelines on proper mathematical style available from the course
website.

You should prepare your report using LATEX, which is far and away the most widely used system for type-
setting mathematical documents—it is easy to use, freely available for all computing platforms, and quite
powerful; a working knowledge of LATEXis almost a must for a professional mathematician. For help getting
started, ask a friend (or the instructor), or visit one of the zillion online help sites such as www.tug.org.

Sample topics (by no means an exhaustive list)

• Infinite graphs
• Automorphisms of graphs; isomorphism testing
• Symmetry properties of graphs: regular, strongly regular, vertex-transitive, . . .
• Coloring: various chromatic invariants, perfect graphs, . . .
• Enumeration of spanning trees: alternate proofs and/or generalizations of Cayley’s formula, enumer-

ation for special classes of graphs, chip-firing games, . . .
• Graphlike structures: matroids, combinatorial geometries, hypergraphs, simplicial complexes, . . .
• Random graphs
• Optimization and algorithms (often involving flows, cuts, covers, matchings, and related structures)
• Topological graph theory: genus, crossing number, . . .
• Algebraic graph theory: eigenvalues. . .

Suggested articles

Many of these articles are from the Electronic Journal of Combinatorics (www.combinatorics.org), an
open-access journal. Some others are available from the preprint server at www.arXiv.org. Papers from
print journals are mostly available in Anschutz Library, or through interlibrary loan as a last resort.

(1) H.L. Abbott, Lower bounds for some Ramsey numbers, Discrete Math. 2 (1972), 289–293.
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(5) L. W. Beineke and J. W. Moon, On bipartite tournaments and scores, The Theory and Applications

of Graphs, Wiley, New York, 1981, 55–71.
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J. Combin. Theory Ser. B 43 (1987), no. 3, 360–363.
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(27) A.K. Kelmans, A new planarity condition for 3-connected graphs, J. Graph Theory 5 (1981), 259–267.
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(41) Jozef Şirán, End-faithful forests and spanning treees in infinite graphs, Discrete Math. 95 (1991),

331–340.
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by C.J.

(45) C. Thomassen, Some homeomorphism properties of graphs, Math. Nachr. 64 (1974), 119–133.
(46) A. Tucker, The strong perfect graph conjecture for planar graphs, Canad. J. Math. 25 (1973), 103–

114.
(47) J. Tymoczko, Distinguishing numbers for graphs groups, Electronic J. Combin. 11 (2004), no. 1,

article #R63.
(48) R.M. Wilson, Decompositions of complete graphs into subgraphs isomorphic to a given graph, Pro-

ceedings of the Fifth British Combinatorial Conference (1975), 647–659.
(49) D.R. Wood and J.A. Telle, Planar decompositions and the crossing number of graphs with an excluded

minor, arXiv:math.CO/0604467.
(50) David R. Wood, A linear upper bound on the rectilinear crossing number, arXiv:math.CO/0512392.
(51) D.R. Woodall, Sufficient conditions for circuits in graphs, Proc. London Math. Soc. 24 (1972),

739–755.
(52) J. Wu and W. Lin, The strong chromatic index of a class of graphs, Discrete Math. 308 (2008),

no. 24, 6254–6261.
(53) R. Xu and C.-Q. Zhang, Nowhere-zero 3-flows in squares of graphs, Electronic J. Combin. 10 (2003),

no. 1, article #R5.
(54) Fu-ji Zhang and Xiao-Fong Guo, Hamilton cycles in Euler tour graphs, J. Combin. Theory, Series B

40 (1986), 1–8.


