
Suggested Reading

Among the resources available for learning more about the topics covered in this book are printed materials and relevant 
websites. Printed resources, including those referred to in the text, are described in this section of suggested readings. 
Readings are listed by chapter and keyed to particular topics of interest. Some general references are also provided. A book 

you may find particularly useful is the Handbook of Discrete and Combinatorial Mathematicsby Rosen [Ro18], a comprehensive 
reference book for the material in this book and many other topics. Additional applications of discrete mathematics can be found 
in Michaels and Rosen [MiRo91], which is also available online on the companion website for this book. Deeper coverage 
of many topics in computer science, including those discussed in this book, can be found in Gruska [Gr97]. Biographical 
information about many of the mathematicians and computer scientists mentioned in this book can be found in Gillispie [Gi70] 
and on the MacTutor website athttp://www-history.mcs.st-and.ac.uk/. 

To find pertinent websites, consult the links found in the Web Resources Guide on the companion website for this book. 
Its address iswww.mhhe.com/rosen. 

CHAPTER 1 
An entertaining way to study logic is to read Lewis Carroll’s 
book [Ca78]. General references for logic include M. Huth 
and M. Ryan [HuRy04], Mendelson [Me09], Stoll [St74], 
and Suppes [Su87]. A comprehensive treatment of logic in 
discrete mathematics can be found in Gries and Schneider 
[GrSc93]. System specifications are discussed in Ince [In93]. 
Smullyan’s knights and knaves puzzles were introduced in 
[Sm78]. He wrote many fascinating books on logic puzzles 
including [Sm92] and [Sm98]. Prolog is discussed in depth 
in Nilsson and Maluszynski [NiMa95] and in Clocksin 
and Mellish [ClMe94]. The basics of proofs are covered in 
Cupillari [Cu05], Morash [Mo91], Solow [So09], Velleman 
[Ve06], and Wolf [Wo98]. The science and art of constructing 
proofs is discussed in a delightful way in three books by 
P´olya: [Po62], [Po71], and [Po90]. Problems involving 
tiling checkerboards using dominoes and polyominoes are 
discussed in Golomb [Go94] and Martin [Ma91]. 

CHAPTER 2
Lin and Lin [LiLi81] is an easily read text on sets and their 
applications. Axiomatic developments of set theory can be 
found in Halmos [Ha60], Monk [Mo69], Pinter [Pi14], and 
Stoll [St74]. Brualdi [Br09], and Reingold, Nievergelt, and 

Deo [ReNiDe77] contain introductions to multisets. Fuzzy 
sets and their application to expert systems and artificial 
intelligence are treated in Negoita [Ne85] and Zimmerman 
[Zi91]. Calculus books, such as Apostol [Ap67], Spivak 
[Sp94], and Thomas and Finney [ThFi96], contain discussions 
of functions. The best printed source of information about 
integer sequences is Sloan and Plouffe [SlPl95]. Books on 
proofs, such as [Ve06], often cover countability in some 
depth. Stanat and McAllister [StMc77] has a thorough 
section on countability. Chapter 17 of Aigner and Ziegler 
[AiZi14] provides an excellent discussion of cardinality and 
the continuum hypothesis. Discussions of the mathematical 
foundations needed for computer science can be found in 
Arbib, Kfoury, and Moll [ArKfMo80]; Bobrow and Arbib 
[BoAr74]; Beckman [Be80]; and Tremblay and Manohar 
[TrMa75]. Matrices and their operations are covered in 
all linear algebra books, such as Curtis [Cu84] and Strang 
[St09]. 

CHAPTER 3
The articles by Knuth [Kn77] and Wirth [Wi84] are 
accessible introductions to the subject of algorithms. Among 
the best introductions to algorithms are Cormen, Leierson, 
Rivest, and Stein [CoLeRiSt09] and Kleinberg and Tardos 
[KlTa05]. Extensive material on big-O estimates of functions 
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can be found in Knuth [Kn97a]. General references for 
algorithms and their complexity include Aho, Hopcroft, 
and Ullman [AhHoUl74]; Baase and Van Gelder [BaGe99]; 
Cormen, Leierson, Rivest, and Stein [CoLeRiSt09]; Gonnet 
[Go84]; Goodman and Hedetniemi [GoHe77]; Harel [Ha87]; 
Horowitz and Sahni [HoSa82]; Kreher and Stinson [KrSt98]; 
the famous series of books by Knuth on the art of computer 
programming [Kn97a], [Kn97b], and [Kn98]; Kronsj¨o 
[Kr87]; Levitin [Le06]; Manber [Ma89]; Pohl and Shaw 
[PoSh81]; Purdom and Brown [PuBr85]; Rawlins [Ra92]; 
Sedgewick [Se03]; Wilf [Wi02]; and Wirth [Wi76]. Sorting 
and searching algorithms and their complexity are studied in 
detail in Knuth [Kn98].

CHAPTER 4
References for number theory include Hardy and Wright 
[HaWr-WiHe08], LeVeque [Le77], Rosen [Ro10], and Stark 
[St78]. More about the history of number theory can be 
found in Ore [Or88]. Algorithms for computer arithmetic are 
discussed in Knuth [Kn97b] and Pohl and Shaw [PoSh81]. 
More information about algorithms for finding primes and 
for factorization can be found in Crandall and Pomerance 
[CrPo10]. Applications of number theory to cryptography 
are covered in Denning [De82]; Menezes, van Oorschot, and 
Vanstone [MeOoVa97]; Rosen [Ro10]; Seberry and Pieprzyk 
[SePi89]; Sinkov [Si66]; and Stinson [St05]. The RSA public-
key system was described by Rivest, Shamir, and Adleman in 
[RiShAd78]; its discovery by Cocks is described in [Si99], 
which also provides an appealing account of the history of 
cryptography. 

CHAPTER 5
An accessible introduction to mathematical induction can 
be found in [Gu10] and in Sominskii [So61]. Books that 
contain thorough treatments of mathematical induction 
and recursive definitions include Liu [Li85], Sahni [Sa85], 
Stanat and McAllister [StMc77], and Tremblay and Manohar 
[TrMa75]. Computational geometry is covered in [DeOr11] 
and [Or00]. The Ackermann function, introduced in 1928 
by W. Ackermann, arises in the theory of recursive function 
(see Beckman [Be80] and McNaughton [Mc82], for instance) 
and in the analysis of the complexity of certain set theoretic 
algorithms (see Tarjan [Ta83]). Recursion is studied in 
Roberts [Ro86], Rohl [Ro84], and Wand [Wa80]. Discussions 
of program correctness and the logical machinery used to 
prove that programs are correct can be found in Alagic and 
Arbib [AlAr78], Anderson [An79], Backhouse [Ba86], Sahni 
[Sa85], and Stanat and McAllister [StMc77]. 

CHAPTER 6
General references for counting techniques and their 
applications include Allenby and Slomson [AlSl10]; 
Anderson [An89]; Berman and Fryer [BeFr72]; Bogart 
[Bo00]; Bona [Bo07]; Bose and Manvel [BoMa86]; Brualdi 
[Br09]; Cohen [Co78]; Grimaldi [Gr03]; Gross [Gr07]; Liu 
[Li68]; P´olya, Tarjan, and Woods [PoTaWo83]; Riordan 
[Ri58]; Roberts and Tesman [RoTe03]; Tucker [Tu06]; and 
Williamson [Wi85]. Vilenkin [Vi71] contains a selection 
of combinatorial problems and their solutions. A selection 
of more difficult combinatorial problems can be found in 
Lov´asz [Lo79]. Information about Internet protocol addresses 
and datagrams can be found in Comer [Co05]. Applications 
of the pigeonhole principle can be found in Brualdi [Br09], 
Liu [Li85], and Roberts and Tesman [RoTe03]. A wide 
selection of combinatorial identities can be found in Riordan 
[Ri68] and in Benjamin and Quinn [BeQu03]. Combinatorial 
algorithms, including algorithms for generating permutations 
and combinations, are described by Even [Ev73]; Lehmer 
[Le64]; and Reingold, Nievergelt, and Deo [ReNiDe77]. 

CHAPTER 7
Many different models using recurrence relations can 
be found in Roberts and Tesman [RoTe03] and Tucker 
[Tu06]. Exhaustive treatments of linear homogeneous 
recurrence relations with constant coefficients, and related 
inhomogeneous recurrence relations, can be found in 
Brualdi [Br09], Liu [Li68], and Mattson [Ma93]. Divide-
and-conquer algorithms and their complexity are covered in 
Roberts and Tesman [RoTe03] and Stanat and McAl-lister 
[StMc77]. Descriptions of fast multiplication of integers 
and matrices can be found in Aho, Hopcroft, and Ullman 
[AhHoUl74] and Knuth [Kn97b]. An excellent introduction 
to generating functions can be found in P´olya, Tarjan, and 
Woods [PoTaWo83]. Generating functions are studied in 
detail in Brualdi [Br09]; Cohen [Co78]; Graham, Knuth, and 
Patashnik [GrKnPa94]; Grimaldi [Gr03]; and Roberts and 
Tesman [RoTe03]. Additional applications of the principle of 
inclusion–exclusion can be found in Liu [Li85] and [Li68], 
Roberts and Tesman [RoTe03], and Ryser [Ry63]. 

CHAPTER 8 
General references for relations, including treatments of 
equivalence relations and partial orders, include Bobrow 
and Arbib [BoAr74], Grimaldi [Gr03], Sanhi [Sa85], and 
Tremblay and Manohar [TrMa75]. Discussions of relational 
models for databases are given in Date [Da82] and Aho 
and Ullman [AhUl95]. The original papers by Roy and 
Warshall for finding transitive closures can be found in 
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[Ro59] and [Wa62], respectively. Directed graphs are studied 
in Chartrand, Lesniak, and Zhang [ChLeZh15]; Gross and 
Yellen [GrYe05]; Robinson and Foulds [RoFo80]; Roberts 
and Tesman [RoTe03]; and Tucker [Tu06]. The application of 
lattices to information flow is treated in Denning [De82]. 

CHAPTER 9
General references for graph theory include Agnarsson and 
Greenlaw [AgGr06]; Aldous, Wilson, and Best [AlWiBe00]; 
Behzad and Chartrand [BeCh71]; Chartrand, Lesniak, 
and Zhang [ChLeZh15]; Chartrand and Zhang [ChZh04]; 
Bondy and Murty [BoMu10]; Chartrand and Oellermann 
[ChOe93]; Graver and Watkins [GrWa77]; Roberts and 
Tesman [RoTe03]; Tucker [Tu06]; West [We00]; Wilson 
[Wi85]; and Wilson and Watkins [WiWa90]. A wide variety 
of applications of graph theory can be found in Chartrand 
[Ch77], Deo [De74], Foulds [Fo92], Roberts and Tesman 
[RoTe03], Roberts [Ro76], Wilson and Beineke [WiBe79], 
and McHugh [Mc90]. In-depth treatments of the use of graph 
theory to study social networks, and other types of networks, 
appears in Easley and Kleinberg [EaKl10] and Newman 
[Ne10]. Applications involving large graphs, including the 
Web graph, are discussed in Hayes [Ha00a] and [Ha00b]. 
A comprehensive description of algorithms in graph 
theory can be found in Gibbons [Gi85] and in Kocay and 
Kreher [KoKr04]. Other references for algorithms in graph 
theory include Buckley and Harary [BuHa90]; Chartrand 
and Oellermann [ChOe93]; Chachra, Ghare, and Moore 
[ChGhMo79]; Even [Ev73] and [Ev79]; Hu [Hu82]; and 
Reingold, Nievergelt, and Deo [ReNiDe77]. A translation of 
Euler’s original paper on the Königsberg bridge problem can 
be found in Euler [Eu53]. Dijkstra’s algorithm is studied in 
Gibbons [Gi85]; Liu [Li85]; and Reingold, Nievergelt, and 
Deo [ReNiDe77]. Dijkstra’s original paper can be found 
in [Di59]. A proof of Kuratowski’s theorem can be found 
in Harary [Ha69] and Liu [Li68]. Crossing numbers and 
thicknesses of graphs are studied in Chartrand, Lesniak, and 
Zhang [ChLeZh15]. References for graph coloring and the 
four-color theorem are included in Barnette [Ba83] and Saaty 
and Kainen [SaKa86]. The original conquest of the four-
color theorem is reported in Appel and Haken [ApHa76]. 
Applications of graph coloring are described by Roberts and 
Tesman [RoTe03]. The history of graph theory is covered 
in Biggs, Lloyd, and Wilson [BiLlWi86]. Interconnection 
networks for parallel processing are discussed in Akl [Ak89] 
and Siegel and Hsu [SiHs88]. 

CHAPTER 10
Trees are studied in Deo [De74], Grimaldi [Gr03], Knuth 
[Kn97a], Roberts and Tesman [RoTe03], and Tucker [Tu06]. 

The use of trees in computer science is described by Gotlieb and 
Gotlieb [GoGo78], Horowitz and Sahni [HoSa82], and Knuth 
[Kn97a] and [Kn98]. Roberts and Tesman [RoTe03] covers 
applications of trees to many different areas. Combinatorial 
game theory is studied in [AlNoWo07], [BeCoGu01], and 
[Be11]. Prefix codes and Huffman coding are covered in 
Hamming [Ha80]. Backtracking is an old technique; its use 
to solve maze puzzles can be found in the 1891 book by Lucas 
[Lu91]. An extensive discussion of how to solve problems 
using backtracking can be found in Reingold, Nievergelt, and 
Deo [ReNiDe77]. Gibbons [Gi85] and Reingold, Nievergelt, 
and Deo [ReNiDe77] contain discussions of algorithms for 
constructing spanning trees and minimal spanning trees. The 
background and history of algorithms for finding minimal 
spanning trees is covered in Graham and Hell [GrHe85]. 
Prim and Kruskal described their algorithms for finding 
minimal spanning trees in [Pr57] and [Kr56], respectively. 
Sollin’s algorithm is an example of an algorithm well suited 
for parallel processing; although Sollin never published a 
description of it, his algorithm has been described by Even 
[Ev73] and Goodman and Hedetniemi [GoHe77]. 

CHAPTER 11
Boolean algebra is studied in Hohn [Ho66], Kohavi [Ko86], 
and Tremblay and Manohar [TrMa75]. Applications of 
Boolean algebra to logic circuits and switching circuits are 
described by Hayes [Ha93], Hohn [Ho66], Katz and Borriello 
[KaBo04], and Kohavi [Ko86]. The original papers dealing 
with the minimization of sum-of-products expansions using 
maps are Karnaugh [Ka53] and Veitch [Ve52]. The Quine-
McCluskey method was introduced in McCluskey [Mc56] 
and Quine [Qu52] and [Qu55]. Threshold functions are 
covered in Kohavi [Ko86]. 

CHAPTER 13 
General references for formal grammars, automata theory, and 
the theory of computation include Davis, Sigal, and Weyuker 
[DaSiWe94]; Denning, Dennis, and Qualitz [DeDeQu81]; 
Hopcroft, Motwani, and Ullman [HoMoUl06]; Hopkin 
and Moss [HoMo76]; Lewis and Papadimitriou [LePa97]; 
McNaughton [Mc82]; and Sipser [Si06]. Mealy machines and 
Moore machines were originally introduced in Mealy [Me55] 
and Moore [Mo56]. The original proof of Kleene’s theorem 
can be found in [Kl56]. Powerful models of computation, 
including pushdown automata and Turing machines, are 
discussed in Brookshear [Br89], Hennie [He77], Hopcroft 
and Ullman [HoUl79], Hopkin and Moss [HoMo76], 
Martin [Ma03], Sipser [Si06], and Wood [Wo87]. Barwise 
and Etchemendy [BaEt93] is an excellent introduction to 
Turing machines. Interesting articles about the history and 
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application of Turing machines and related machines can be 
found in Herken [He88]. Busy beaver machines were first 
introduced by Rado in [Ra62], and information about them 
can be found in Dewdney [De84] and [De93], the article by 
Brady in Herken [He88], and in Wood [Wo87]. 

APPENDIXES
A discussion of axioms for the real number and for the 
integers can be found in Morash [Mo91]. Detailed treatments 
of exponential and logarithmic functions can be found in 
calculus books such as Apostol [Ap67], Spivak [Sp94], and 
Thomas and Finney [ThFi96]. Pohl and Shaw [PoSh81] use 
a form of pseudocode that has the same features as those 
described in Appendix 3. Most textbooks on algorithms, such 
as Cormen, Leierson, Rivest, and Stein [CoLeRiSt09] and 
Kleinberg and Tardos [KlTa05], use versions of pseudocode 
similar to the pseudocode in this text.
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