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General Advice on the Writing Projects

If your instructor assigns one or more of the writing projects, you are fortunate. Written communication skills
are of utmost importance in today’s world of information. In doing the research for such essays, you will become
familiar with the literature in many areas of mathematics and computer science, and you will hone your library
and information gathering skills. In this section we offer some helpful advice and provide a list of information
resources—including books, articles, and Internet resources—to get you started. At the end of the solutions section
of each chapter in this Guide, we give specific suggestions of where you might look when working on the various
writing projects. We do not guarantee that you will find exactly what you are looking for in the references we
suggest, but at least our pointers will start you in the right direction. Tracking down the information is half the
challenge!

Here are several ideas and points to bear in mind as you do the research for the writing projects:

• There is a meta-source for information today: the “information superhighway.” If you don’t already have
access to the Internet, ask the appropriate people for access privileges and some guidance on how to use the
Internet. Then explore its nooks and crannies, such as e-mail, Usenet (try the sci.math newsgroup, accessible
from http://news-reader.org/sci.math/), the World Wide Web, and so on. You will find lots of sources of
information, and you will get to communicate with other people who have the kinds of information you want,
or know where to get it. Ask around—people tend to be very friendly and helpful in this community. It’s a
fascinating social dynamic!

• The first place to search for material on any of the writing projects is probably the World Wide Web. In
fact, the existence of the World Wide Web and search engines makes it embarrassingly easy to find sources of
information on any topic one desires. To use a search engine, you type in one or more key words or phrases
(such as “graph theory” inside quotation marks), and the search engine looks over the billions of websites
around the world to find those that mention these words or phrases; then you can visit those sites. The whole
process takes only a few seconds. One particularly good search engine is called Google. It shows you the “best”
hits (those sites that contain your words or phrases most prominently, and/or are sites that many people link
to). The URL is http://www.google.com.

• You should definitely check the website for this textbook: http://www.mhhe.com/rosen. There you will find
many useful links that can get you started on researching the writing projects. Notice the various Web icons
throughout the textbook, which indicates relevant material on this website.

• Most libraries have on-line search facilities that allow you to look for key words in titles of books in their
collection. For example, to find resources on fuzzy sets or fuzzy logic, you could search on the word fuzzy. You
can also search for authors or titles, of course. Ask a librarian for assistance if necessary. Also, catalogs to many
university libraries (and the Library of Congress) are available on the Internet; see http://www.libdex.com.

• The following library research technique should come in handy. If the source you are looking at does not deal
in enough detail with the topic you are investigating, then consult the references given in that source. Continue
this process backwards as deeply and broadly as necessary. Of course this is particularly easy to do on the
Web.

• There is a comprehensive set of brief reviews of essentially every mathematical research paper and book written
since 1940 (and being kept up-to-date at the rate of over 60,000 items per year), in a journal called Mathematical
Reviews , published out of Ann Arbor, Michigan, by the American Mathematical Society. It comes in various
forms—in paper volumes, on CD-ROM, and on the Internet. Ask your librarian for the forms you can have
access to. In the best formats, you can search for key words, as well as authors or titles. The hypertext version
on the World Wide Web (called MathSciNet) lets you quickly follow leads from one review to another. Your
institution must be a subscriber in order for the computers on your campus to have access.

• We shouldn’t need to mention obvious things, like using the index and table of contents of any book you
consult. When looking up items in an index, don’t forget to try possible variations of what you are looking
for (e.g., you may find one of the entries “induction, mathematical” or “mathematical induction” but not the
other).
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• An excellent source for many of these writing projects is [MiRo] (see the bibliography that follows), which is
published as a companion to this textbook. It has articles covering various parts of pure and applied discrete
mathematics, at levels varying from elementary to intermediate. It is worth browsing through this book, even
if you do not find anything in it relevant to a project you are working on. It will give you a feeling for the
breadth of the subject you are studying.

• Popular accounts of mathematical topics often make their way into The New York Times. This premier of
American newspapers has a detailed index, which is available in most libraries that carry the newspaper; it
can also be accessed from the Web, at http://www.nytimes.com/ref/membercenter/nytarchive.html. One
prolific writer of mathematical articles is Gina Kolata. The Times also produces on a regular basis a special
edition of mathematics-related articles; ask your mathematics department whether they have a recent issue.
The Times and most other major newspapers are also available on the Web, usually for free.

• Many of the essays assigned in this textbook deal with the history of mathematical topics. Most books on the
general history of mathematics are filed under the call letters QA 21. See [Bo4] and [Ev3] for two good sources.
There are also wonderful extensive collections of essays about mathematics, both historical and expository.
A classic is the four-volume treatise [Ne]. A more recent one of high quality is [DaHe]. Perhaps the best
resource for the history of mathematics is the MacTutor History of Mathematics archive on the Web; its URL
is http://www-history.mcs.st-and.ac.uk. It has biographies of hundreds of mathematicians, as well as
references, articles, links, and an unbelievable amount of information.

• The Mathematical Association of America (MAA) has a website with lots of interesting articles (updated
monthly) and special sections for students. Its URL is http://www.maa.org.

• Some of these projects go into depth on various topics in discrete mathematics. There are several good, more
advanced textbooks on combinatorics and graph theory, such as [Bo1], [BoMu], [Br2], [ChLe], [Ro1], and [Tu1].
The library classifications here are QA 164 and QA 166, where you will also find specialized books, research
monographs, and conference proceedings. In addition, there are dozens of other discrete mathematics textbooks
at a level comparable with or slightly more or less advanced than your textbook. An excellent one is [Gr2]. It
has comprehensive discussions of most discrete mathematical topics and a wide variety of interesting problems,
including some challenging and open-ended ones. It also has a bibliography of 335 books and articles, and
a detailed index that will lead you to the right source for further reading. Another, slightly different, more
advanced book to take a look at (if nothing else, for its style!) is [GrKn].

• There is an intimate relationship between discrete mathematics and computer science. Computer science
books of all sorts, whether dealing with hardware and circuit issues, programming, data structures, algorithms,
complexity, theoretical foundations, operating systems, compilers, artificial intelligence, or other topics, may
well be relevant to many of these projects. QA 76 is where many such books are housed in the library, although
specialized topics will have their own call numbers (e.g., Q 335 for artificial intelligence or the high TK 7800’s
for circuit design). Our list that follows includes several textbooks on data structures and algorithms. Another
lively source is [De2], a collection of essays on various aspects of computer science and related mathematics,
each with references for further reading. You will find those essays relevant to a large number of the writing
projects, and you should definitely try to have a look at this collection.

Here are several points to bear in mind about writing essays (whether in mathematics or in other subjects):

• All the rules and advice you have learned over the years about good writing apply to technical writing as well
as to other forms of prose. It is often more difficult to express mathematical ideas clearly and precisely, so do
not expect these writing projects to be easy.

• Know your reader! Keep in mind for whom you are writing, and pitch the level to that audience. Think about
how much you will assume your reader knows and how much you will need to fill in. (When in doubt, do not
assume the reader knows much.)

• Organize, organize, organize! Essays need to have an introduction, a body, and a conclusion. If the work is
going to be long, it probably makes sense to have labeled sections covering the different points. Make an outline
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of what you plan to say, and think a lot about how to order it, both before you start writing and throughout
the process.

• Use a word processor if you have access to one. This makes it much easier to revise and edit your work numerous
times, until it is just the way you want it. Make sure to take advantage of special features like spelling, grammar
and usage checkers. Pay some attention to the format (fonts, spacing, layout, etc.); most word processors let
you design a very pleasing document. Print your essay on a laser-quality printer if you can. If your essay will
contain much mathematical symbolism, try to use a mathematical word processor or typesetter. The best of
these is TEX, which it would definitely be worth your while to learn to use (although it is not easy). To give
you an idea of how nice TEX can look, note that this solutions manual was produced using TEX.

• Finally, be careful to give credit to the sources you use. Plagiarism has become a major problem, and if you
copy material from the Internet or other sources and present it as your own, you are stealing another person’s
property. The consequences can include suspension from your school. When in doubt, ask you instructor about
proper procedures for citations.

List of References for the Writing Projects

[AlSp] Noga Alon and Joel H. Spencer, The Probabilistic Method , with an Appendix on Open Problems by
Paul Erdős (Wiley, 1982; second edition, 2000)

[ApHa] K. Appel and W. Haken, “The solution of the four-color-map problem,” Scientific American 237,4
(1977) 108–121

[Ba1] Roland C. Backhouse, Program Construction and Verification (Prentice-Hall, 1986)

[Ba2] Paul Bachmann, Analytische Zahlentheorie (Leipzig, 1900)

[Ba3] Albert László Barabási, Linked: The New Science of Networks (Perseus, 2002)

[BaGo] Hans Bandemer and Siegfried Gottwald, Fuzzy Sets, Fuzzy Logic, Fuzzy Methods with Applications
(Wiley, 1995)

[BeKa] Kenneth R. Beesley and Lauri Karttunen, Finite State Morphology (Center for the Study of Language
and Information, 2003)

[BeCo] Elwyn R. Berlekamp, John H. Conway, and Richard K. Guy, Winning Ways for Your Mathematical
Plays , in two volumes (Academic Press, 1982)

[Be] Albrecht Beutelspacher, Cryptology (Mathematical Association of America, 1994)

[BiLl] Norman L. Biggs, E. Keith Lloyd, and Robin J. Wilson, Graph Theory 1736–1936 (Clarendon Press,
1976)

[Bo1] Kenneth P. Bogart, Introductory Combinatorics, second edition (Harcourt Brace, 1990)
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Mathematical Monthly 93 (1986) 514–519

[Bo2] Bela Bollobás, Random Graphs (Academic Press, 1985)
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Proceedings of Symposia in Applied Mathematics 44 (American Mathematical Society, 1991) 1–20

[BoMu] John A. Bondy and U. S. R. Murty, Graph Theory with Application (American Elsevier, 1976)

[Bo4] Carl B. Boyer, A History of Mathematics, second edition (Wiley, 1991)
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[BrBr] Gilles Brassard and Paul Bratley, Algorithmics: Theory and Practice (Prentice-Hall, 1988)

[Br1] J. Glenn Brookshear, Theory of Computation: Formal Languages, Automata, and Complexity (Prentice-
Hall, 1988)

[Br2] Richard A. Brualdi, Introductory Combinatorics, second edition (North Holland, 1992)

[Ca1] Lewis Carroll, Lewis Carroll’s Symbolic Logic (Crown, 1977)
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[Ca3] Lewis Carroll, Symbolic Logic and the Game of Logic (Dover, 1958)

[ChLe] Gary Chartrand and Linda Lesniak, Graphs & Digraphs , fourth edition (Chapman & Hall/CRC, 2005)

[ChOe] Gary Chartrand and Ortrud R. Oellermann, Applied and Algorithmic Graph Theory (McGraw-Hill,
1993)

[Ch] Paul M. Chirlian, Analysis and Design of Integrated Electronic Circuits, second edition (Harper & Row,
1987)

[Co] Daniel I. A. Cohen, Introduction to Computer Theory (Wiley, 1986)

[CoLe] Thomas H. Cormen, Charles E. Leiserson, and Ronald L Rivest, Introduction to Algorithms , second
edition (MIT Press and McGraw-Hill, 2001)

[Da1] C. J. Date, An Introduction to Database Systems (Addison-Wesley, 1990)

[Da2] Karl David, “Rencontres reencountered,” The College Mathematics Journal 19 (1988) 139–148

[DaHe] Philip J. Davis and Reuben Hersh, The Mathematical Experience (Birkhäuser, 1981)

[De1] Dorothy Elizabeth Robling Denning, Cryptography and Data Security (Addison-Wesley, 1982)

[DeDe] Peter J. Denning, Jack B. Dennis, and Joseph E. Qualitz, Machines, Languages, and Computation
(Prentice-Hall, 1978)

[De2] A. K. Dewdney, The New Turing Omnibus: 66 Excursions in Computer Science (Freeman, 1993)

[Di] Edsger W. Dijkstra, A Discipline of Programming (Prentice-Hall, 1976)

[DuPr] Didier Dubois, Henri Prade, and Ronald R. Yager, eds., Fuzzy Information Engineering: A Guided Tour
of Applications (Wiley, 1997)

[Du] David A. Duffy, Principles of Automated Theorem Proving (Wiley, 1991)

[EaTa] P. Eades and R. Tamassia, Algorithms for Drawing Graphs: An Annotated Bibliography, Technical
Report CS-89-09 (Department of Computer Science, Brown University, Providence, RI, 1989)

[En] Herbert Enderton, A Mathematical Introduction to Logic, second edition (Harcourt/Academic Press,
2000)

[Ev1] Shimon Even, Algorithmic Combinatorics (Macmillan, 1973)

[Ev2] Shimon Even, Graph Algorithms (Computer Science Press, 1979)

[Ev3] Howard Eves, An Introduction to the History of Mathematics (Saunders, 1990)

[Fr] Roger L. Freeman, ed., Reference Manual for Telecommunications Engineering (Wiley, 1994)

[Ga1] Martin Gardner, Logic Machines and Diagrams (McGraw-Hill, 1958)

[Ga2] Martin Gardner, Wheels, Life and Other Mathematical Amusements (Freeman, 1983)
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[GaJo] Michael R. Garey and David S. Johnson, Computers and Intractability: A Guide to the Theory of
NP-Completeness (Freeman, 1979)

[Gi] Alan M. Gibbons, Efficient Parallel Algorithms (Cambridge University Press, 1988)

[Go1] Solomon W. Golomb, Polyominoes: Puzzles, Patterns, Problems, and Packings, second edition (Prince-
ton University Press, 1994)

[Go2] Ronald J. Gould, “Updating the Hamiltonian problem—a survey,” Journal of Graph Theory 15 (1991)
121–151

[GrHe] Ronald L. Graham and Pavol Hell, “On the history of the minimum spanning tree problem,” Annals of
the History of Computing 7 (1985) 43–57

[GrKn] Ronald L. Graham, Donald E. Knuth, and Oren Patashnik, Concrete Mathematics: A Foundation for
Computer Science, second edition (Addison-Wesley, 1994)

[GrRo] Ronald L. Graham, Bruce L. Rothschild, and Joel H. Spencer, Ramsey Theory, second edition (Wiley,
1990)

[Gr1] George Gratzer, Lattice Theory: First Concepts and Distributive Lattices (Freeman, 1971)

[Gr2] Jerrold W. Grossman, Discrete Mathematics: An Introduction to Concepts, Methods, and Applications
(Macmillan, 1990)

[GrZe] Jerrold W. Grossman and R. Suzanne Zeitman, “An inherently iterative computation of Ackermann’s
function,” Theoretical Computer Science 57 (1988) 327–330

[GrSh] Branko Grünbaum and G. C. Shephard, Tilings and Patterns (Freeman, 1987)

[Gu] Richard K. Guy, Unsolved Problems in Number Theory, second edition (Springer-Verlag, 1994)

[HaRi] H. Halberstam and H.-E. Richert, Sieve Methods (Academic Press, 1974)

[Ha1] Paul R. Halmos, Naive Set Theory (Springer-Verlag, 1974)

[HaMa] Frank Harary and John S. Maybee, eds., Graphs and Applications: Proceedings of the First Colorado
Symposium on Graph Theory (Wiley, 1985)

[Ha2] David Harel, Algorithmics: The Spirit of Computing (Addison-Wesley, 1987)

[He] Michael Henle, A Combinatorial Introduction to Topology (Freeman, 1979)

[HiPe1] Frederick J. Hill and Gerald R. Peterson, Computer Aided Logical Design with Emphasis on VLSI ,
fourth edition (Wiley, 1993)

[HiPe2] Peter Hilton and Jean Pedersen, “Catalan numbers, their generalization, and their uses,” The Mathe-
matical Intelligencer 13,2 (1991) 64–75

[Ho1] C. A. R. Hoare, “An axiomatic basis for computer programming,” Communications of the Association
for Computing Machinery 12 (1969) 576–580, 583

[Ho2] John Hogger, Essentials of Logic Programming (Oxford University Press, 1990)

[Ho3] Gerard J. Holzmann, Design and Validation of Computer Protocols (Prentice-Hall, 1990)

[HoUl] John E. Hopcroft and Jeffrey D. Ullman, Introduction to Automata Theory, Languages, and Computation
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[Ka] Abraham Kandel, Fuzzy Mathematical Techniques with Applications (Addison-Wesley, 1986)
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Complexity (Birkhäuser, 1993)

[Ko1] Zvi Kohavi, Switching and Finite Automata Theory, second edition (McGraw-Hill, 1978)

[Ko2] Israel Koren, Computer Arithmetic Algorithms (Prentice-Hall, 1993)

[Ko3] Bart Kosko, Fuzzy Thinking: The New Science of Fuzzy Logic (Hyperion, 1993)

[Kr] Robert L. Kruse, Data Structures and Program Design, second edition (Prentice-Hall, 1987)

[La1] Jeffrey Lagarias, “Pseudorandom number generators,” in Carl Pomerance, ed., Cryptology and Compu-
tational Number Theory, Proceedings of Symposia in Applied Mathematics 42 (American Mathematical
Society, 1990) 115–143

[La2] Clement W. H. Lam, “How reliable is a computer-based proof?” Mathematical Intelligencer 12,1 (1990)
8–12

[La3] Eugene L. Lawler et al., eds., The Traveling Salesman Problem: A Guided Tour of Combinatorial
Optimization (Wiley, 1985)

[Le1] D. H. Lehmer, “The machine tools of combinatorics,” in E. F. Beckenbach, ed., Applied Combinatorial
Mathematics (Wiley, 1964)

[Le2] F. Thomson Leighton, Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes
(Kaufman, 1992)

[Le3] Arjen K. Lenstra, “Primality testing,” in Carl Pomerance, ed., Cryptology and Computational Number
Theory, Proceedings of Symposia in Applied Mathematics 42 (American Mathematical Society, 1990)
13–26

[LePa] Harry R. Lewis and Christos H. Papadimitriou, Elements of the Theory of Computation (Prentice-Hall,
1981)

[Li] Mario Livio, The Golden Ratio: The Story of Phi, the World’s Most Astonishing Number (Broadway,
2002)

[Ma1] David Maier, The Theory of Relational Databases (Computer Science Press, 1983)

[Ma2] Udi Manber, Introduction to Algorithms (Addison-Wesley, 1989)

[Ma3] Eli Maor, e: The Story of a Number (Princeton University Press, 1994)

[Ma4] Eli Maor, To Infinity and Beyond (Birkhäuser, 1987)

[Ma5] Thomas Maufer, Deploying IP Multicast in the Enterprise (Prentice-Hall, 1998)

[Mc] James A. McHugh, Algorithmic Graph Theory (Prentice-Hall, 1990)
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[Mi] J. Mitchem, “On the history and solution of the four-color map problem,” Two-Year College Mathematics
Journal 12 (1981) 108–112
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Reinhold, 1983)
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[Ni] Ivan Niven, Irrational Numbers (Wiley, 1956)

[O’R] Joseph O’Rourke, Computational Geometry in C , second edition (Cambridge University Press, 1998)

[Pa1] Edgar M. Palmer, Graphical Evolution (Wiley, 1985)

[Pa2] Cheng Dong Pan and Cheng Biao Pan, Goldbach Conjecture (Science Press, 1992)
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[Po] Carl Pomerance, “Factoring,” in Carl Pomerance, ed., Cryptology and Computational Number Theory,
Proceedings of Symposia in Applied Mathematics 42 (American Mathematical Society, 1990) 27–47
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(Plenum Press, 1984)

[Ra1] Anthony Ralston, “De Bruijn sequences—a model example of the intersection of discrete mathematics
and computer science,” Mathematics Magazine 55 (1982) 131–143
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The Mathematics Student 67 (1998) 187–199
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[ReNi] Edward M. Reingold, Jurg Nievergelt, and Narsingh Deo, Combinatorial Algorithms: Theory and Prac-
tice (Prentice-Hall, 1977)

[Ri1] Paulo Ribenboim, The Book of Prime Number Records (Springer-Verlag, 1989)

[Ri2] John Riordan, Combinatorial Identities (Wiley, 1968)

[Ro1] Fred S. Roberts, Applied Combinatorics (Prentice-Hall, 1984)
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[Si] Michael Sipser, An Introduction to the Theory of Computation (PWS, 1997)
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