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Obituary: Ivan Rival

Dr. Ivan Rival died suddenly in Ottawa on 22 January, 2002, of heart failure at the
age of 54. His passing deeply saddened his family, his wife Hetje, children Robert,
David and Katia, daughter-in-law Chantal, parents Edith and Zoltan, and all those
with whom he lived and worked as a mathematician and entrepreneur.

Ivan began his mathematical studies at McMaster University, completing a B.Sc.
in 1969. With a faculty that included Gunter Bruns, Bernard Banaschewski and
Gert Sabidussi, McMaster provided his first contact with lattice theory, universal
algebra, and relational structures. After graduation, he entered the doctoral program
at the University of Manitoba. There, a very active universal algebra and lattice
theory group was organized around George Gratzer and a semi-weekly seminar.
Ivan published a number of research papers on lattice theory and completed a dis-
sertation in 1974, under the direction of Professor Gratzer, which consisted of more
than a dozen research articles. His early work included contributions to planar lat-
tices and dimension theory, notions of dismantlability for lattices and partial orders,
sublattices of distributive lattices, and investigations of modular lattices motivated
by Dilworth’s covering theorem. He had fruitful collaborations with David Kelly,
and later, with contemporaries in the Manitoba doctoral program, Brian Davey and
Bill Sands.

Holding an NSERC postdoctoral fellowship, Ivan first traveled to Caltech to
visit R. P. Dilworth and his former students Ralph Freese and J. B. Nation. He
became fascinated with the problem of characterizing sublattices of free lattices
and with the fixed point problem for finite partially ordered sets. At this time, while
attending a research meeting in Holland, Ivan met Hetje, his future wife.
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His next mathematical stop was the Technische Hochschule Darmstadt and Ar-
beitsgruppe 1, the group of lattice theorists and algebraists that included Rudolf
Wille. Productive collaborations were established with Wille, and colleagues Bern-
hard Ganter and Werner Poguntke.

By the time Ivan and Hetje arrived in Calgary in the fall of 1975, he was al-
ready well known as a leading proponent of a type of lattice theoretic work that
emphasized the diagram and covering graph associated with a [usually but not
exclusively] finite lattice. He had also begun to think about partially ordered sets,
rather than lattices, as the primary mathematical objects. Much of his work on
order theory was driven by two fixed points problems: characterizing the condi-
tion, particularly in the finite setting, and determining if the fixed point property is
preserved by products.

At this time, his research also brought him into contact with a group of math-
ematicians and logicians associated with Professors E. Corominas and R. Fraisse,
notably Maurice Pouzet and Robert Bonnet in Lyon. Research from this period re-
flected their interests in general relational structures, completions and linear exten-
sions of orders, and Ramsey-like problems. With his universal algebra background
and familiarity with structure theory and Birkhoff’s theorem, he and Dwight Duffus
proposed a structure theory for ordered sets founded on the retract and product
constructions. At the same time, Ivan was intrigued by the combinatorially flavored
dimension theory investigations of Tom Trotter [which he had first encountered
with David Kelly at Manitoba] and several problems, first proposed by Garrett
Birkhoff, involving products and powers of ordered sets.

At Calgary, Ivan moved quickly through the academic ranks, promoted to As-
sociate Professor in 1978 and Full Professor in 1981. He directed two doctoral
students, Dwight Duffus and Nejib Zaguia, and established research collaborations
with other students, including Richard Nowakowski and Mohamed El-Zahar, and
faculty colleague Bill Sands, that would continue productively for many years.

In September 1981, the two-week NATO-funded Symposium on Ordered Sets
took place. Ivan acquired substantial funding, solicited and organized refereeing of
23 manuscripts in advance of the meeting, and constructed a scientific program,
with Robert Dilworth and Rudolf Wille, that stretched to all corners of orderings
and their applications. It was a most significant point in the creation of an “order
theory community”. While a continuation of pioneering lattice theory conferences
in Charlottesville [1938] and Monterey [1959], it marked the emergence of order
theory, with links to lattice theory, combinatorics, set theory, and computer science.

Ivan organized many subsequent conferences: Graphs and Order [NATO Ad-
vanced Study Institute, Banff, 1984], Combinatorics and Ordered Sets [AMS-IMS-
SIAM Joint Summer Research Conference, Arcata, 1985], Algorithms and Order
[NATO Advanced Study Institute, Ottawa, 1987], and Order and Decision Making
[Ottawa, 1996].

Throughout his academic career, Ivan [and his growing family] traveled ex-
tensively. Sabbaticals included several trips to Europe, often to Darmstadt, an ex-
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tended stay at Emory University, and a memorable visit to Russia and China that
included the length of the trans-Siberian railway. As well as being frequent trav-
ellers, he and Hetje were gracious hosts to a long list of visiting mathematicians,
in Calgary and Ottawa and during their sabbaticals.

In 1984, the first issue of this journal, Order, was published with Ivan as editor.
The 17-person editorial board included lattice theorists, combinatorists of several
flavours, universal algebraists, and more. The journal was intended to become “the
authoritative forum on new and important developments in the subject” and as “an
interdisciplinary journal devoted to the applications of the theory of ordered sets
throughout mathematics, operations research, computer science, and the physical
and social sciences”. Its first issue featured a range of articles, book reviews and a
set of eight problems chosen by the editors as the leading order-theoretic challenges
of that time. Ivan regarded the successful launch of the journal as a coming of age
for the new community.

In 1986, Ivan left Calgary to become chair of Computer Science at the Univer-
sity of Ottawa. In adjusting to the environment of a CS department, he organized
the algorithms laboratory and directed a weekly seminar with participants from
Ottawa, Carleton University, and the University of Quebec at Hull. Research topics
included combinatorial optimization, graph theory, and computational geometry,
with applications ranging from motion planning to broadcasting. He was an ac-
tive disseration director, graduating PhD students W. P. Liu, K. Ewacha, S. M. T.
Hashemi and M. Alzohairi.

His own work there centered on more applied themes, particularly on the use of
orders in data structures, scheduling, and computational geometry. He formed new
research partnerships with colleagues Jorge Urrutia, Jurek Czyzowicz and Andrzej
Pelc that produced work on order theory and computational geometry, including
topics such as motion planning, and representations of orders via geometric objects.
Visualization had always been an important theme in Ivan’s work, with early papers
with Wille and Sands on drawable lattices, and now it became an explicit focus.
Former PhD student Nejib Zaguia joined the Ottawa faculty in 1990, and he and
Ivan continued work on problems involving linear extensions, related to represent-
ing ordered sets and scheduling. But they became preoccupied with drawing orders
and the use of orders as keys to visualization and data management.

In retrospect, it may seem natural that Ivan’s interests in applications, in orders
as a key to data structures, and in visualization, should lead to what eventually be-
came DAG, Decision Academic Graphics, founded in late 1993 with Nejib Zaguia.
In 1994, the first ideas for the software that became known as Degree Navigator
were developed. This is now a powerful and adaptable degree audit and academic
advising tool in use in universities across North America. Today, DAG products in-
clude full student information systems and e-learning management systems. DAG
itself is a robust commercial concern, with scores of employees and contracts
across the continent. As both Nejib Zaguia and Guy-Vincent Jourdan, the CEO and
CTO of DAG, have pointed out, the success of this organization is rooted in Ivan’s
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energy as a scientist, his drive to see ideas incorporated into useful and saleable
commercial products intended to serve the academic community, and his ability
to find solutions, define directions, and marshal the efforts of his colleagues and
employees.

Ivan brought commitment and energy to every activity undertaken. He took up
distance running in mid-life, with stunningly successful results. Throughout his
life, he sustained intense interests in music, literature and art – in each sphere he
was an accomplished appreciator and ardent practitioner. But at the heart of his
intellectual life is the study of mathematics and its effective application. Several
qualities permeate the mathematical and organizational aspects of his professional
work.

First, Ivan always emphasized the importance of historical context. Read his
preface to the proceedings of the first Banff symposium for his understanding of
that meeting in the development of order and lattice theory. And see the first issue
of Order for his description of the genesis of order theory and its promise as an
emerging mathematical discipline.

Second, Ivan was dedicated to effective communication, in his written mathe-
matics, his lectures, and talks. He was devoted to the craft of writing. His essay
with Merv Henwood, “Eponymy in Mathematical Nomenclature”, which appeared
in the Mathematical Intelligencer, was motivated by strongly held opinions about
the importance of connotative terminology in mathematical writing. He was a pol-
ished expositor who prized the use of diagrams and pictorial reasoning – one of
his dreams was to give a talk devoid of printed words or symbols, relying solely
on pictures and verbal exposition. Read his essay “Picture Puzzling”, originally
published in The Sciences, to understand his views on the essential role of pictures
and visualization in mathematical discovery.

Finally, he loved ideas – mathematical, musical, literary, political. Indeed, there
often seemed a tension between the scholar deeply involved in the historical under-
taking that is mathematical research, and the entrepreneur and organizer who saw
the final proving of ideas in their use. In both the scholarly and entrepreneurial
spheres, Ivan’s most important contributions hinged on his ability to define an
agenda and excite the participation of colleagues, and on the boundless energy
and drive that brought projects to completion and opened the next phase of inquiry.

A full description of Professor Rival’s professional life can be found at http://
www.ivanrival.com.

DWIGHT DUFFUS
Atlanta, October 2003
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The publications of Ivan Rival

Essays

1. I. Rival. Picture puzzling: Mathematicians are rediscovering the power of pictorial reasoning.
The Sciences. New York Academy of Sciences: January/February 1987, 40–46.

2. “La’méthode’ mathématique: une question d’équilibre” (co-authored with M. Henwood, AP-
MEP no. 29, Octobre 1982).

3. “Eponymy in Mathematical Nomenclature: What’s in a Name, and What Should Be?” (co-
authored with M. Henwood, Mathematical Intelligencer, Volume 2, Number 4, 1980, pp. 204–5).

Edited Volumes

1. ORDAL ’96, Papers from the Conference on Orders, Algorithms and Applications held at the
University of Ottawa, Ottawa, ON, August 5–9, 1996, Edited by I. Rival and N. Zaguia, Theoret.
Comput. Sci. 217(2) (1999), Elsevier Science Publishers, B.V., Amsterdam, 1999, pp. i–iv and
173–436.

2. Algorithms and Order, Proceedings of the NATO Advanced Study Institute held in Ottawa,
Ontario, June 1–12, 1987, Edited by Ivan Rival, Kluwer Acad. Publ., Dordrecht, 1989,
x + 498 pp. ISBN: 0-7923-0007-6.

3. Combinatorics and Ordered Sets, Proceedings of the AMS-IMS-SIAM joint summer research
conference held at Humboldt State University, Arcata, Calif., August 11–17, 1985, Edited by
Ivan Rival, Contemp. Math. 57, Amer. Math. Soc., Providence, RI, 1986, xvi + 285 pp. ISBN:
0-8218-5051-2 06-06.

4. Graphs and Order. The Role of Graphs in the Theory of Ordered Sets and its Applications,
Proceedings of the NATO Advanced Study Institute held in Banff, Alta, May 18–31, 1984,
Edited by Ivan Rival, NATO Adv. Sci. Inst. Ser. C Math. Phys. Sci. 147, D. Reidel Publishing
Co., Dordrecht, 1985, xix+796 pp. ISBN: 90-277-1943-8 05-06.

5. Ordered Sets, Edited by Ivan Rival, Proceedings of a NATO Advanced Study Institute held in
Banff, Alta, August 28–September 12, 1981, NATO Adv. Inst. Ser. C Math. Phys. Sci. 83, D. Rei-
del Publishing Co., Dordrecht–Boston, MA, 1982, xviii + 966 pp. ISBN: 90-277-1396-0 06-06.

Research Articles

1. Alzohairi, M., Rival, I. and Kostochka, A.: The pagenumber of spherical lattices is unbounded,
Arab J. Math. Sci. 7(1) (2001), 79–82.

2. Lee, J. G., Liu, W.-P., Nowakowski, R. and Rival, I.: Dimension invariance of subdivisions,
Bull. Austral. Math. Soc. 63(1) (2001), 141–150.

3. Hashemi, S. M., Rival, I. and Kisielewicz, A.: The complexity of upward drawings on spheres,
Order 14(4) (1997/98), 327–363.

4. Grätzer, G., Rival, I. and Zaguia, N.: A correction to: “Small representations of finite
distributive lattices as congruence lattices,” Proc. Amer. Math. Soc. 126(8) (1998), 2509–2510.

5. Ewacha, K., Rival, I. and Zaguia, N.: Unimodality, linear extensions and width two orders,
Discrete Math. (1997).

6. Ewacha, K., Rival, I. and Zaguia, N.: Approximating the number of linear extensions, in
Orders, Algorithms and Applications (Lyon, 1994), Theoret. Comput. Sci. 175(2) (1997),
271–282.

7. Fofanova, T., Rival, I. and Rutkowski, A.: Dimension two, fixed points and dismantlable
ordered sets, Order 13(3) (1996), 245–253.
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8. Hashemi, S. M., Kisielewicz, A. and Rival, I.: Upward drawings on planes and spheres (ex-
tended abstract), in Graph Drawing (Passau, 1995), Lecture Notes in Comput. Sci. 1027,
Springer, Berlin, 1996, pp. 277–286.

9. Alzohairi, M. and Rival, I.: Series-parallel planar ordered sets have pagenumber two, Graph
Drawing ’96, September 18–20, 1996, Berkeley, California.

10. Rival, I.: Order, ice and surfaces, in Lattice Theory and its Applications (Darmstadt, 1991),
Res. Exp. Math. 23, Heldermann, Lemgo, 1995, pp. 211–218.

11. Pouzet, M., Reuter, K., Rival, I. and Zaguia, N.: A generalized permutahedron, Algebra
Universalis 34(4) (1995), 496–509.

12. Liu, W.-P., Rival, I. and Zaguia, N.: Automorphisms, isotone self-maps and cycle-free orders,
in Combinatorics of Ordered Sets (Oberwolfach, 1991), Discrete Math. 144(1–3) (1995), 59–
66.

13. Grant, K., Nowakowski, R. J. and Rival, I.: The endomorphism spectrum of an ordered set,
Order 12(1) (1995), 45–55.

14. Rival, I. and Zaguia, N.: Perpendicular orders, Discrete Math. 137(1–3) (1995), 303–313.
15. Rival, I. and Zaguia, N.: Images of simple lattice polynomials, Algebra Universalis 33(1)

(1995), 10–14.
16. Rival, I. and Rutkowski, A.: Does almost every isotone, self-map have a fixed point?, in

Extremal Problems for Finite Sets (Visegrd, 1991), Bolyai Soc. Math. Stud. 3, János Bolyai
Math. Soc., Budapest, 1994, pp. 413–422.

17. Jourdan, G.-V., Rival, I. and Zaguia, N.: Conjectures and constructions about perpendicu-
lars pairs – by experiment, International Conference Formal Power Series and Algebraic
Combinatorics ’95, Marne-la-Vallée, France, June 1995.

18. Jourdan, G.-V., Rival, I. and Zaguia, N.: Order explorer, a system to see and do in four dimen-
sions, International Conference on Ordinal and Symbolic Data Analysis ’95, Paris, France,
June 1995.

19. Grätzer, G., Rival, I. and Zaguia, N.: Small representations of finite distributive lattices as
congruence lattices, Proc. Amer. Math. Soc. 123(7) (1995), 1959–1961.

20. Hashemi, S. M. and Rival, I.: Upward drawings to fit surfaces, in Orders, Algorithms, and Ap-
plications (Lyon, 1994), Lecture Notes in Comput. Sci. 831, Springer, Berlin, 1994, pp. 53–58.

21. Jourdan, G.-V., Rival, I. and Zaguia, N.: Upward drawing on the plane grid using less ink,
Graph Drawing ’94, Princeton, October 1994.

22. Fon-Der-Flaass, D. and Rival, I.: Collecting information in graded ordered sets, Parallel
Process. Lett. 3(3) (1993), 253–260.

23. Kisielewicz, A. and Rival, I.: Every triangle-free planar graph has a planar upward drawing,
Order 10(1) (1993), 1–16.

24. Rival, I.: Reading, drawing, and order, in Algebras and Orders (Montreal, PQ, 1991),
NATO Adv. Sci. Inst. Ser. C Math. Phys. Sci. 389, Kluwer Acad. Publ., Dordrecht, 1993,
pp. 359–404.

25. Rival, I.: Order, invariance and visibility, in Words, Languages and Combinatorics (Kyoto,
1990), World Sci. Publishing, River Edge, NJ, 1992, pp. 444–453.

26. Rival, I. and Urrutia, J.: Representing orders by moving figures in space, in Algebraic Graph
Theory (Leibnitz, 1989), Discrete Math. 109(1–3) (1992), 255–263.

27. Nowakowski, R., Rival, I. and Urrutia, J.: Lattices contained in planar orders are planar,
Algebra Universalis 29(4) (1992), 580–588.

28. Rival, I. and Stanford, M.: Algebraic aspects of partition lattices, in Matroid Applications,
Encyclopedia Math. Appl. 40, Cambridge Univ. Press, Cambridge, 1992, pp. 106–122.

29. Foldes, S., Rival, I. and Urrutia, J.: Light sources, obstructions and spherical orders, Discrete
Math. 102(1) (1992), 13–23.

30. Rival, I.: Order aspects of ice flow, in E. Boros and P. L. Hammer (eds), Workshop Combin.
Optimiz. Sci. Tech., Rutgers, 1991, pp. 286–289.
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31. Rival, I.: Problems about planar orders, in Finite and Infinite Combinatorics in Sets and Logic
(Banff, AB, 1991), NATO Adv. Sci. Inst. Ser. C Math. Phys. Sci. 411, Kluwer Acad. Publ.,
Dordrecht, 1991, pp. 337–347.

32. Ewacha, K., Li, W. X. and Rival, I.: Order, genus, and diagram invariance, Order 8(2) (1991),
107–113.

33. Liu, W.-P. and Rival, I.: Enumerating orientations of ordered sets, in Combinatorics of
Ordered Sets (Oberwolfach, 1988), Discrete Math. 88(2–3) (1991), 239–247.

34. Czyzowicz, J., Rival, I. and Urrutia, J.: Galleries and light matchings: Fat cooperative
guards, in Vision Geometry (Hoboken, NJ, 1989), Contemp. Math. 119, Amer. Math. Soc.,
Providence, RI, 1991, pp. 21–28.

35. Al-Thukair, F., Pelc, A., Rival, I. and Urrutia, J.: Motion planning, two-directional point
representations, and ordered sets, SIAM J. Discrete Math. 4(2) (1991), 151–163.

36. Reuter, K. and Rival, I.: Genus of orders and lattices, in Graph-Theoretic Concepts in
Computer Science (Berlin, 1990), Lecture Notes in Comput. Sci. 484, Springer, Berlin, 1991,
pp. 260–275.

37. Pelc, A. and Rival, I.: Orders with level diagrams, European J. Combin. 12(1) (1991), 61–68.
92c:06003.

38. Liu, W.-P. and Rival, I.: Inversions, cuts, and orientations, Discrete Math. 87(2) (1991),
163–174.

39. Rival, I.: Dilworth’s covering theorem for modular lattices, in The Dilworth Theorems,
Contemp. Math., Birkhäuser, Boston, MA, 1990, pp. 261–264.

40. Ewacha, K., Rival, I. and Steiner, G.: Permutation schedules for flow shops with precedence
constraints, Oper. Res. 38(6) (1990), 1135–1139.

41. Czyzowicz, J., Pelc, A. and Rival, I.: Planar ordered sets of width two, Math. Slovaca 40(4)
(1990), 375–388.

42. Czyzowicz, J., Pelc, A., Rival, I. and Urrutia, J.: Crooked diagrams with few slopes, Order
7(2) (1990), 133–143.

43. Quackenbush, R. W., Rival, I. and Rosenberg, I. G.: Clones, order varieties, near unanimity
functions and holes, Order 7(3) (1990), 239–247.

44. Czyzowicz, J., Pelc, A. and Rival, I.: Unfolding weighted consensus orders into consistent
numerical scales, in Topics in Combinatorics and Graph Theory (Oberwolfach, 1990),
Physica, Heidelberg, 1990, pp. 207–217.

45. Czyzowicz, J., Pelc, A. and Rival, I.: Drawing orders with few slopes, Discrete Math. 82(3)
(1990), 233–250.

46. Di Battista, G., Liu, W.-P. and Rival, I.: Bipartite graphs, upward drawings, and planarity,
Inform. Process. Lett. 36(6) (1990), 317–322.

47. Nowakowski, R., Rival, I. and Urrutia, J.: Representing orders on the plane by translating
points and lines, in Computational Algorithms, Operations Research and Computer Science
(Burnaby, BC, 1987), Discrete Appl. Math. 27(1–2) (1990), 147–156.

48. Czyzowicz, J., Rival, I. and Urrutia, J.: Galleries, light matchings and visibility graphs, in
Algorithms and Data Structures (Ottawa, ON, 1989), Lecture Notes in Comput. Sci. 382,
Springer, Berlin, 1989, pp. 316–324.

49. Rival, I.: Graphical data structures for ordered sets, in Algorithms and Order (Ottawa, ON,
1987), Kluwer Acad. Publ., Dordrecht, 1989, pp. 3–31.

50. Bandelt, H.-J. and Rival, I.: Diagrams, orientations, and varieties, Order 6(2) (1989), 119–132.
51. Pouzet, M. and Rival, I.: Is there a diagram invariant?, in Proceedings of the Oberwolfach

Meeting “Kombinatorik” (1986), Discrete Math. 73(1–2) (1989), 181–188.
52. Rival, I. and Urrutia, J.: Representing orders on the plane by translating convex figures, Order

4(4) (1988), 319–339.
53. Nowakowski, R. and Rival, I.: Retract rigid Cartesian products of graphs, Discrete Math.

70(2) (1988), 169–184.
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54. Rival, I. and Zaguia, N.: Greedy linear extensions with constraints, in Special Issue: Ordered
Sets (Oberwolfach, 1985), Discrete Math. 63(2–3) (1987), 249–260.

55. Jégou, R., Nowakowski, R. and Rival, I.: The diagram invariant problem for planar lattices,
Acta Sci. Math. (Szeged) 51(1–2) (1987), 103–121.

56. Hell, P. and Rival, I.: Absolute retracts and varieties of reflexive graphs, Canad. J. Math.
39(3) (1987), 544–567.

57. Rival, I. and Zaguia, N.: Effective constructions of cutsets for finite and infinite ordered sets,
Acta Sci. Math. (Szeged) 51 (1–2) (1987), 191–207.

58. Lonc, Z. and Rival, I.: Chains, antichains, and fibres, J. Combin. Theory Ser. A 44(2) (1987),
207–228.

59. Jawhari, El M., Pouzet, M. and Rival, I.: A classification of reflexive graphs: The use of
“holes”, Canad. J. Math. 38(6) (1986), 1299–1328.

60. Rival, I. and Zaguia, N.: Constructing N-free, jump-critical ordered sets, in Proceedings of
the Seventeenth Southeastern International Conference on Combinatorics, Graph Theory,
and Computing (Boca Raton, FL, 1986), Congr. Numer. 55 (1986), 199–204.

61. Reuter, K. and Rival, I.: Subdiagrams equal in number to their duals, Algebra Universalis
23(1) (1986), 70–76.

62. Rival, I. and Zaguia, N.: Constructing greedy linear extensions by interchanging chains,
Order 3(2) (1986), 107–121.

63. Ginsburg, J., Rival, I. and Sands, B.: Antichains and finite sets that meet all maximal chains,
Canad. J. Math. 38(3) (1986), 619-632.

64. Rival, I.: Stories about order and the letter N (en), in Combinatorics and Ordered Sets (Arcata,
CA, 1985), Contemp. Math. 57, Amer. Math. Soc., Providence, RI, 1986, pp. 263–285.

65. Bandelt, H.-J. and Rival, I.: Classifying graphs by intersecting disks, J. Combin. Inform.
System Sci. 10(1–2) (1985), 41–51.

66. Nevermann, P. and Rival, I.: Holes in ordered sets, Graphs Combin. 1(4) (1985), 339–350.
67. Rival, I.: Some order-theoretical ideas about scheduling, in IX Symposium on Op-

erations Research. Part I. Sections 1–4 (Osnabrck, 1984), Methods Oper. Res. 49,
Athenäum/Hain/Hanstein, Königstein, 1985, pp. 419–430. 90B35.

68. El-Zahar, M. H. and Rival, I.: Greedy linear extensions to minimize jumps, Discrete Appl.
Math. 11(2) (1985), 143–156. (Reviewer: H. T. Lau).

69. Rival, I.: The diagram, in Graphs and Order (Banff, Alta., 1984), NATO Adv. Sci. Inst. Ser.
C Math. Phys. Sci. 147, Reidel, Dordrecht, 1985, pp. 103–133.

70. El-Zahar, M. H. and Rival, I.: Examples of jump-critical ordered sets, SIAM J. Algebraic
Discrete Methods 6(4) (1985), 713–720.

71. Rival, I. and Zaguia, N.: Antichain cutsets, Order 1(3) (1985), 235–247.
72. Rival, I.: Linear extensions of finite ordered sets, in Orders: Description and Roles

(L’Arbresle, 1982), North-Holland Math. Stud. 99, North-Holland, Amsterdam, 1984,
pp. 355–370.

73. Pouzet, M. and Rival, I.: Every countable lattice is a retract of a direct product of chains,
Algebra Universalis 18(3) (1984), 295–307.

74. Pouzet, M. and Rival, I.: Quotients of complete ordered sets, Algebra Universalis 17(3)
(1983), 393–405.

75. Rival, I.: Optimal linear extensions by interchanging chains, Proc. Amer. Math. Soc. 89(3)
(1983), 387–394.

76. Nowakowski, R. and Rival, I.: The smallest graph variety containing all paths, Discrete Math.
43(2–3) (1983), 223–234.

77. Nowakowski, R. and Rival, I.: On a class of isometric subgraphs of a graph, Combinatorica
2(1) (1982), 79–90.

78. Duffus, D. and Rival, I.: Graphs orientable as distributive lattices, Proc. Amer. Math. Soc.
88(2) (1983), 197–200.
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79. Rival, I. and Sands, B.: Pictures in lattice theory, in Algebraic and Geometric Combinatorics,
North-Holland Math. Stud. 65, North-Holland, Amsterdam, 1982, pp. 341–355.

80. Rival, I. and Sands, B.: How many four-generated simple lattices?, in Universal Algebra and
Applications (Warsaw, 1978), Banach Center Publ. 9, PWN, Warsaw, 1982, pp. 67–72.

81. Galvin, F., Rival, I. and Sands, B.: A Ramsey-type theorem for traceable graphs, J. Combin.
Theory Ser. B 33(1) (1982), 7–16.

82. Rival, I.: The retract construction, in Ordered Sets (Banff, Alta., 1981), NATO Adv. Sci. Inst.
Ser. C Math. Phys. Sci. 83, Reidel, Dordrecht–Boston, MA, 1982, pp. 97–122.

83. Davey, B. A. and Rival, I.: Exponents of lattice-ordered algebras, Algebra Universalis 14(1)
(1982), 87–98.

84. Duffus, D., Rival, I. and Winkler, P.: Minimizing setups for cycle-free ordered sets, Proc.
Amer. Math. Soc. 85(4) (1982), 509–513.

85. Pouzet, M. and Rival, I.: Which ordered sets have a complete linear extension? Canad. J.
Math. 33(5) (1981), 1245–1254.

86. Rival, I., Ruckelshausen, W. and Sands, B.: On the ubiquity of herringbones in finitely
generated lattices, Proc. Amer. Math. Soc. 82(3) (1981), 335–340.

87. Rival, I. and Wille, R.: The smallest order variety containing all chains, Discrete Math. 35
(1981), 203–212.

88. Duffus, D., Pouzet, M. and Rival, I.: Complete ordered sets with no infinite antichains,
Discrete Math. 35 (1981), 39–52.

89. Duffus, D. and Rival, I.: A structure theory for ordered sets, Discrete Math. 35 (1981), 53–118.
90. Rival, I.: The problem of fixed points in ordered sets, in Combinatorics 79 (Proc. Colloq.,

Univ. Montréal, Montreal, Que., 1979), Part I, Ann. Discrete Math. 8 (1980), 283–292.
91. Duffus, D., Rival, I. and Simonovits, M.: Spanning retracts of a partially ordered set, Discrete

Math. 32(1) (1980), 1–7.
92. Bisztriczky, T. and Rival, I.: Continuous, slope-preserving maps of simple closed curves,

Canad. J. Math. 32(5) (1980), 1102–1113.
93. Rival, I. and Sands, B.: On the adjacency of vertices to the vertices of an infinite subgraph, J.
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