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Start-up of a mathematical career
Arie Hordijk was born in Rockanje, on February 18, 1940. He spent his
youth in this village, not very far from Rotterdam. The environment must
have been rather friendly towards sciences, since one of Arie’s class mates
of secondary school, Marius van der Put, became a full professor of Mathematics as well. Upon finishing secondary school in 1958, home pressure sent
Arie to Delft where he started to study Technical Physics, since Mathematics was not taught there at the time. Less than a year later however, Arie
took control, and he carried out his wish to study Mathematics and went
off to the Vrije Universiteit in Amsterdam for studying Mathematics and
Physics.
The new courses on Topology, taught by Professor P.C. Baayen in the
Mathematics department, attracted many students. Amongst these was
Arie, who did one of two compulsory “doctoraal” projects on certain results concerning axiom systems for topological semifields. This resulted in
two publications ([1,2]). In view of his later career, a rather unexpected large
deviation. In any case, this even confused Mathematical Reviews enough,
so as to contact Arie personally to check whether ‘pure’ Arie Hordijk and
‘applied’ Arie Hordijk were one and the same man.
The other project was one from Numerical Mathematics. Professor J.P.
van Rooijen had proposed Arie to study a problem concerning interpolation
polynomials. Although the result was not published, it is one of the theses
accompanying Dutch PhD theses (21 in Arie’s thesis instead of the usual
10!).
Arie obtained his master’s degree in 1967. What to do next? There was
a possibility to continue working in pure Mathematics at the Mathematical Centre in Amsterdam, but both Arie and Baayen agreed that Applied
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Mathematics was closer to Arie’s interests. He became a research associate
in the Statistics and Operations Research group there, directed by Professor J. Hemelrijk. Professor G. de Leve, the head of Operations Research
subgroup, was eager to involve Arie in his research on Markov Decision
Theory.
At that time, an extensive literature on Markov decision chains with finite state spaces already existed, but the theory was far from begin complete
for the non-finite case. A stimulating setting with a big scope for interesting
research. Together with Henk Tijms and Awi Federgruen, Arie initiated a
lively and internationally oriented research group in Markov decision theory
within the Mathematical Centre. Together with the group of Jaap Wessels
in Eindhoven, this made Holland one the world centres of research in this
area during the next two decades.
Arie completed his PhD thesis ([C]) in 1974 on denumerable state Markov
decision chains under supervision of Prof. J. Th. Runnenburg and Prof. J.A.
Bather from the University of Sussex. Maybe the rebellious atmosphere of
Amsterdam in that time is nicely illustrated by one of Arie’s theses: “De
metrobouw in Amsterdam is een stadsondermijnende activiteit” (The underground construction in Amsterdam is a town undermining activity.)
Already earlier, Bather was involved in studying the case of finite state
and compact action spaces and had convinced Arie to take up the case of
compact actions sets as well. In the multichain setting, this generalisation
may cause problems when there are discontinuities in the number of closed
classes as a function of the policy. Indeed, Bather detected Arie to have
overlooked this particular point in his publication [5], a rare event in Arie’s
career!
Although Bather and Runnenburg did not agree on the correctness of
English in Arie’s thesis (they took opposite views and opposite to the one
readers would expect!), they did agree in distrusting theorems 7.3 and 7.4
of Arie’s thesis concerning recurrence properties. Surprisingly, these results
turned out to be a generalisations of results by A.F. Veinott Jr.’s from
Stanford and this fact earned Arie his invitation to Stanford in the fall of
1974! The “HIS” paper ([20]) written there and known to many generations
of students of regenerative simulation methods, has become Arie’s most
cited paper.
By the quality of Arie’s research he was asked to succeed Professor G.
Zoutendijk to hold the chair of ‘Mathematics of Operations Research’ at
the Mathematics Institute in Leiden, in 1976. His active research and his
participation in establishing the new journal ‘Mathematics of Operations
Research’ then earned him the ‘Van Dantzig prize’ of the Dutch ‘Vereniging
voor Statistiek’ in 1980.
Research
We will briefly highlight a number of main topics in Arie’s research, and
review his work with PhD students.
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Theory of Markov Decision Chains Arie’s thesis already initiates two returning themes of his work, one of which is Markov decision chains. Maybe
one of Arie’s most fundamental contributions to the theory of denumerable
Markov decision chains, is the introduction of Lyapunov function criteria.
The earliest variants already appeared in his thesis, where they were used
for studying average optimality. By now, these have become a standard
tool in Markov decision theory. Throughout Arie’s whole career, Lyapunov
functions have continued to play an important role.
In Stanford, Arie learned of Veinott’s work on more sensitive optimality
criteria for finite state problems, of which Blackwell optimality is the most
sensitive one. Nested sequences of Lyapunov functions were first used by
him in [21] to analyse these in the denumerable case.
Simultaneously, Jaap Wessels took to studying α-discounted optimality
in normed Banach spaces. Re-formulating contractive Lyapunov function
conditions as a contraction property of certain linear operators associated
with the Markov transition matrix on a suitable Banach space, provided an
essential tool for an elegant theory for both denumerable Markov chains and
Markov decision chains. Results of this research have been published in joint
work with Rommert Dekker and Flora Spieksma, who wrote their theses on
‘Denumerable Markov Decision Chains: Optimal Policies for small Interest
Rates’ (1985) and ‘Geometrically Ergodic Markov Chains and the Optimal
Control of Queues’ (1990). This theory has found wide applications in for
instance Markov chain Monte Carlo simulation through generalisations by
Sean Meyn and Richard Tweedie.
Separate from this, Arie’s first ‘descendant’, Frank van der Duyn Schouten, took up the problem of studying “Markov Decision Processes with
Continuous Time Parameter’ and he completed his thesis in 1979. In particular, this encompasses a study of weak convergence properties of discrete
time approximating controlled processes to the continuous time one.
Arie continued this research with Nico van Dijk, who studied rate of convergence properties of discrete time approximating processes. He completed
a ‘double’ thesis on ‘Controlled Markov Processes: Time-discretization; Networks of Queues’ in 1983 consisting of two independent parts. The latter
of which contributed to characterising insensitivity properties of queueing
networks.
Arie and Lodewijk Kallenberg solved the multichain Markov decision
model and they showed how to use linear programs for studying optimisation
problems with constraints and for Markov games. The corresponding thesis
‘Linear Programming and Finite Markovian Control Problems’ was finished
in 1980.
Control of stochastic dynamic games were the subject of joint work with
Flora Spieksma and Olaf Passchier, reported in ‘The Theory of Markov
Games and Queueing Control’, 1996. Part of this work was first rejected by
game specialists as trivial, since they claimed that the Puiseux expansion
of discounted rewards exists always. The contrary was immediately shown
by the Leiden group ([105])!
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Queueing The importance of queueing in Dutch applied probabilistic research is reflected by the “Postdoctoraal Seminarium Wachttijdtheorie”
(Postdoctoral Queueing colloquium) as an occasion for people from all over
Holland working in Queueing to meet and to discuss theoretical problems
and industrial applications. The colloquium was initiated by Arie, Henk
Tijms and Wim Cohen and the first meeting took place on Februari 2d,
1978, in the Mathematics Institute in Utrecht. It continues to exist till this
very day, although the location has shifted more than 20 years ago to the
CWI. In this colloquium Arie presented his new results on queueing networks that started the work with Nico van Dijk on the characterisation of
job local balance and insensitivity.
The theoretically oriented work mentioned above often focused on queueing models to illustrate the techniques used. More practical questions, such
as computing bounds for certain performance measures for a complicated
queueing system, were addressed as well.
This involved working on stochastic comparison methods. Ad Ridder
became a PhD student of Arie’s in order to work on this problem and
‘Stochastic Inequalities for Queues’ was finished in 1987.
Existence of optimal policies is one thing, but in the context of applications the structure of an optimal policy maybe the more important problem
to consider. Throughout the years Arie had already worked with various students on deriving results on structures of optimal polices. This culminated
in Ger Koole’s research ‘Stochastic Scheduling and Dynamic Programming’,
1992, under his supervision.
...and many other interests The last 10-15 years Arie seems to have increasingly widened his mathematical horizons, both in topics and in new
international co-operation. He refined and extended earlier work with renowned researchers such as A.A. Borovkov and A.A. Yushkevich.
He also opened up new horizons. During his visits to INRIA he initiated joint research with Eitan Altman and Bruno Gaujal on discrete-event
control of stochastic networks using the idea of multimodularity. This work
was supported by the French government and by Van Gogh grants and led
to many publications and the monograph [E]. With Anneke Loeve, Arie
studied problems of Markov decision chains with partial information. She
graduated in 1995. While she gave a talk on her thesis, Robert Tijdeman,
professor of Number Theory in Leiden, realised that he was working on related problems concerning ‘regular sequences’. As a consequence, Tijdeman
and Arie had a PhD student together, Dinard van der Laan, who graduated
in 2003 on ‘The Structure and Performance of Optimal Routing Sequences’.
With his last PhD student Nikolay Popov, Arie has focused on studying practical methods for computing large deviations bounds for multidimensional queueing models. Lyapunov functions continue to play an important role in this setting. The thesis, “Analysis of Face-Homogeneous
Random Walks on Low Dimensional Lattices” was defended at the end of
2003.
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Examples of Arie’s diverse interests abound. So let us briefly mention the
work with Bernd Heidergott from the Vrije Universiteit, with whom Arie
has started to consider Taylor series expansions and differentation problems
for Markov chains. Another research activity was the joint work with Sasha
Gajrat on fluid approximations of controlled queueing networks, which was
granted by NWO. There is no end to Arie’s research activities!

Organisatorial activities and education
Another involvement of Arie’s has been teaching. During his years of working at the Mathematical Centre form 1967 till 1976, he had a part-time
position as a teacher of Mathematical Statistics and Operations Research
at the Vrije Universiteit. Later in Leiden he set up the course of Discrete
Mathematics, with Lodewijk Kallenberg. His course on Queueing Theory
and Stochastic Dynamic Programming have been attended by many generations of students. Amongst all people knowing of Blackwell optimality,
these certainly must constitute the majority. In hindsight, the special topics
in his courses always reflected current interest and research. It is a pity that
the textbook on Markov decision processes that he has started to write with
Lodewijk Kallenberg 15 years ago, has not been finished yet... Apart from
this, Arie has been also an involved PhD advisor and five of his eleven PhD
students are currently full professors.
Arie has been the project leader of the ‘Stochastic Operations Research’
group within the Dutch Stieltjes Institute for Mathematics for many years,
a collaboration of the universities of Leiden, Amsterdam, Rotterdam, Eindhoven en Tilburg. Internationally, Arie has been a member of the editorial
board of Mathematics of Operations Research for 17 years. Till present, he
has been an editor of Applied Probability (Journal and Advances), Mathematical Methods of Operations Research and Probability in the Engineering
and Informational Sciences. Arie was invited professor at many institutes
and he received a Fulbright grant.
Even though mathematics certainly is Arie’s chief ‘hobby’, he also is a
great music lover and biker. This theme came back in all his professional
activities.
His being an active choir member, occasionally postponed discussions
with him in periods that a PhD student had a cold, which occurred not
unfrequently in the chilly and rainy Dutch weather. On the other hand,
the Applied Probability Oberwolfach meetings organised by Arie and Rolf
Schaßberger in 1994, with Volker Schmidt in 1998, and, with Volker and
François Baccelli in 2003, must have owed some of their popularity to the
musical ‘amateur evening’ on Thursdays of the workshops.
At the workshops in Leiden organised by Arie in 1994, 1997 and 1998
the social event always contained a long bike tour along the Dutch sea coast.
However, these anecdotes mainly serve to give a more personal flavour
to describe the activities of someone, who has made a major contribution
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on the highest level of Stochastic Operations Research in the Netherlands,
and still continues to do so.
Publications of Arie Hordijk
Books
[A] Course on Markov programming (1970) (with H.C. Tijms). Mathematical
Centre Syllabus BC 1 (in Dutch).
[B] Optimal stopping of Markov chains (with R. Potharst and J.Th. Runnenburg). Mathematical Centre Syllabus 19 (1973).
[C] Dynamic programming and Markov potential theory. Mathematical Centre
Tract 51 (1974), second edition (1977). Mathematical Centre, Amsterdam.
[D] Mathematical computer performance and reliability, Proceedings of the international workshop held in Pisa, September 26–30, 1983, G. Iazeolla, P.-J.
Courtois, P.-J. and A. Hordijk (Edts.). North-Holland, Amsterdam.
[E] Discrete-Event Control of Stochastic Networks: Multimodularity and Regularity (with E. Altman, B. Gaujal). Springer Lecture Notes in Mathematics 1829
(2003). Springer Verlag, Berlin.
Papers
1966
[1] Some properties of topological semifields. Report no. 1, Wiskundig Seminarium der Vrije Universiteit (in Dutch).
1967
[2] Axiom systems for topological semifields. Nieuw Arch. Wisk. 15, 140-145.
1972
[3] The rate of growth of sample maxima (with L. de Haan). Ann. Math. Stat. 43,
1185-1196.
[4] A counterexample in discounted dynamic programming (with H.C. Tijms).
J. Math. Anal. Appl. 39, 455-457.
[5] On Doeblin’s condition and its application in Markov decision processes.
Mathematical Centre Report BW 15, 71 pp. (in Dutch).
1973
[6] A sufficient condition for the existence of an optimal policy with respect to
the average cost criterion in Markovian decision processes. In: Transactions
of the Sixth Prague Conference on Information Theory, Statistical Decision
Functions, Random Processes (Tech. Univ. Prague, Prague, 1971; dedicated
to the memory of Antonı́n Špaček), 263-274. Academia, Prague.
[7] The asymptotic behaviour of the minimal total expected cost in denumerable state dynamic programming and an application in inventory theory (with
H.C. Tijms). Mathematical Centre Report BW 17, 26 pp.
[8] A note on Howard’s value determination step (with H.C. Tijms). Mathematical Centre Report BN 18, 4 pp.
[9] A criterion for the existence of invariant probability measures in Markov
processes (with P. van Goethem). Mathematical Centre Report SW 22, 10 pp.
[10] A Bayes process (with K.M. van Hee). Mathematical Centre Report SW 23,
14 pp.
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[11] A sequential sampling problem solved by optimal stopping (with K.M. van
Hee). Mathematical Centre Report SW 25, 22 pp.
1974
[12] On the convergence of the average expected return in dynamic programming.
J. Math. Anal. Appl. 46, 542-544.
[13] The method of successive approximations and Markovian decision problems
(with H.C. Tijms). Operat. Res. 22, 1519-1521.
[14] Convergence results and approximations for optimal (s,S) policies (with H.C.
Tijms). Management Sci. 20, 1432-1438.
1975
[15] On the convergence of moments in stationary Markov chains (with P.J.
Holewijn). Stoch. Proc. Appl. 3, 55-64.
[16] A modified form of the iterative method of dynamic programming (with
H.C. Tijms). Ann. Stat. 3, 203-208.
[17] On a conjecture of Iglehart (with H.C. Tijms). Management Sci. 21, 13421345.
[18] The asymptotic behaviour of the minimal total expected cost for the denumerable state Markov decision model (with P.J. Schweitzer and H.C. Tijms).
J. Appl. Prob. 12, 298-305.
[19] Convergent dynamic programming. Technical Report no. 28, Department
of Operations Research, Stanford University, 15 pp.
1976
[20] Discrete time methods for simulating continuous time Markov chains (with
D.L. Iglehart and R. Schassberger). Adv. Appl. Prob. 8, 772-788.
[21] Regenerative Markov decision models. Math. Programming Stud. 6, 49–
72. Stochastic systems: modeling, identification and optimization, II (Proc.
Sympos., Univ. Kentucky, Lexington, Ky., 1975).
[22] A simple proof of the equivalence of the limiting distributions of the continuoustime and the embedded process of the queue size in the M/G/1 queue (with
H.C. Tijms). Statistica Neerlandica 30, No. 2, 97-100.
1977
[23] Successive approximations for convergent dynamic programming (with K.M.
van Hee and J. van der Wal). In: Markov decision theory (Proc. Adv. Sem.,
Amsterdam, 1976). Math. Centre Tracts 93, 193–211. Mathematical Centre,
Amsterdam.
[24] Sensitive optimality criteria in countable state dynamic programming (with
K. Sladký). Math. Operat. Res. 2, No. 1, 1-14.
[25] Countable state continuous time decision processes (with F.A. van der Duyn
Schouten). Technical Report.
1978
[26] Recurrence conditions in denumerable state Markov decision processes (with
A. Federgruen and H.C. Tijms). In: Dynamic programming and its applications, 3-22. Proceedings of the International Conference on Dynamic Programming and its Applications, Vancouver, B.C. Academic Press, New York.
[27] A note on simultaneous recurrence conditions on a set of denumerable
stochastic matrices (with A. Federgruen and H.C. Tijms). J. Appl. Prob. 15,
842-847.
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[28] Linear programming and Markov decision processes (with L.C.M. Kallenberg). Meth. Operat. Res. 18, 400-406.

1979
[29] Discretization procedures for continuous time decision processes (with F.A.
van der Duyn Schouten). Transactions of the Eight Prague Conference on Information Theory, Statistical Decision Functions, Random Processes, Volume
C, 143-154. Reidel, Dordrecht.
[30] Linear programming and Markov decision chains (with L.C.M. Kallenberg).
Management Sci. 25, No. 4, 352–362.
[31] From linear to dynamic programming via shortest paths. In: Proceedings
of the bicentennial of the Wiskundig Genootschap (Vrije Univ., Amsterdam,
1978), Part II. MC Tract 101, 213–231. Mathematical Centre, Amsterdam.
[32] Denumerable state semi-Markov decision processes with unbounded costs,
average cost criterion (with A. Federgruen and H.C. Tijms). Stoch. Proc.
Appl. 9, 223-235.
1980
[33] On solving Markov decision problems by linear programming (with L.C.M.
Kallenberg). In: Recent Developments in Markov Decision Processes, 127–142.
Edts. R. Hartley, L.C. Thomas and D.J. White. Academic Press, New York.
[34] Weak convergence of decision processes (with F.A. van der Duyn Schouten).
In: Recent Developments in Markov Decision Processes, 323–334. Edts. R. Hartley, L.C. Thomas and D.J. White. Academic Press, New York.
[35] Markov decision drift processes; discretization and weak convergence. Part
I: Sample space analysis and integral convergence (with F.A. van der Duyn
Schouten). Technical Report, MI TW-1980-35, University of Leiden, The
Netherlands.
1981
[36] Markov decision drift processes; discretization and weak convergence. Part
II: Conditions for convergence of discrete time processes to continuous time
processes (with F.A. van der Duyn Schouten). Technical Report, MI TW1981-17, University of Leiden, The Netherlands.
[37] Linear Programming methods for solving finite Markovian decision problems
(with L.C.M. Kallenberg). In: Operations Research Proceedings (1980), 468482. Springer-Verlag, Berlin.
[38] Algorithms for the computation of an optimal transient policy in unconstrained and constrained dynamic programming (with L.C.M. Kallenberg).
Meth. Operat. Res. 41, 37-40.
[39] Linear programming and Markov Games II (with L.C.M. Kallenberg). Game
Theory and Mathematical Economics, 307–320. North-Holland.
[40] Networks of queues with blocking (with N. v. Dijk). In: Performance ’81
(Amsterdam, 1981), 51–65. North-Holland, Amsterdam.
[41] On the existence of average optimal policies in Markov decision drift processes with general state and action space (with F.A. van der Duyn Schouten).
Technical Report MI TW-1981-32, University of Leiden, The Netherlands.
1982
[42] Weak convergence for generalized semi-Markov processes (with R. Schassberger). Stoch. Proc. Appl. 12, 271-291.
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[43] Linear programming and Markov Games I (with L.C.M. Kallenberg). Game
Theory and Mathematical Economics, 291–305. North-Holland.
[44] Stationary probabilities for networks of queues (with N. v. Dijk). Applied
probability—computer science: the interface, Vol. II (Boca Raton, Fla., 1981).
Progr. Comput. Sci. 3, 423–451. Birkhäuser, Boston.
[45] Markov decision drift processes; discretization and weak vonvergence. Part
III: Conditions for the convergence of the expected discounted costs (with
F.A. van der Duyn Schouten). Report 77, Free University, Amsterdam, The
Netherlands.
1983
[46] Denumerable Markov decision chains: sensitive optimality criteria (with
R. Dekker). In: Operations Research Proceedings (Frankfurt 1982), 453-460.
Springer-Verlag, Berlin.
[47] Semi-Markov strategies in stochastic games (with O.J. Vrieze and G.L. Wanrooij). Internat. J. Game Theory 12, 81–89.
[48] A simplex-like algorithm to compute a Blackwell-optimal policy (with R.
Dekker and L.C.M. Kallenberg). In: Operations research proceedings 1982
(Frankfurt, 1982), 468–469. Springer Verlag, Berlin.
[49] Average optimal policies in Markov decision drift processes with applications
to a queueing and a replacement model (with F.A. van der Duyn Schouten).
Adv. Appl. Prob. 15, 274-303.
[50] Adjoint processes, job local balance and insensitivity for stochastic networks
(with N. v. Dijk). Proceedings of the 44th session of the International Statistical Institute, Vol. 2 (Madrid, 1983), with a discussion in Vol. 3, pp. 335–341.
Bull. Inst. Internat. Statist. 50, No. 2, 776–789.
1984
[51] Transient policies in discrete dynamic programming: linear programming
including suboptimality tests and additional constraints (with L.C.M. Kallenberg). Math. Programming 30, 46–70.
[52] Constrained undiscounted stochastic dynamic programming (with L.C.M.
Kallenberg). Math. Operat. Res. 9, 276-289.
[53] Insensitivity for stochastic networks. In: Mathematical computer performance
and reliability (Pisa, 1983), 77-94. North Holland, Amsterdam.
[54] Discretization and weak convergence in Markov decision drift processes (with
F.A. van der Duyn Schouten) Math. Operat. Res. 9, 112–141.
[55] Networks of queues. I. Job-local-balance and the adjoint process. II. General
routing and service characteristics (with N. v. Dijk). In: Modelling and performance evaluation methodology (Paris, 1983), Lecture Notes in Control and
Inform. Sci. 60, 151–205. Edts. F. Baccelli, and G. Fayolle. Springer Verlag,
Berlin.
1985
[56] Selection of order of observation in optimal stopping problems (with Th.P.
Hill). J. Appl. Prob. 22, 177–184.
[57] Sensitivity-analysis in discounted Markovian decision problems (with R.
Dekker and L.C.M. Kallenberg). OR Spektrum 7, No. 3, 143–151.
[58] Markov decision drift processes: conditions for optimality obtained by discretization (with F. van der Duyn Schouten). Math. Operat. Res. 10, 160–173.

10

Lodewijk Kallenberg et al.

[59] Countable Markov decision chains. Stochastic dynamic optimization in scheduling and related areas (eds. F.J. Raedemaker, G.R. Ritter and S.M. Ross).
Conference Report University Pasau.
1986
[60] On the optimality of (s,S) - policies in continuous review inventory models
(with F.A. van der Duyn Schouten). SIAM J. Appl. Math. 46, 912-929.
[61] Stochastic inequalities for queueing networks (with A. Ridder). In Teletraffic
Analysis and Computer Performance Evaluation. North-Holland, Amsterdam.
1987
[62] On the convergence of policy iteration in finite state undiscounted Markov
decision processes: the unichain case (with M.L. Puterman). Math. Operat.
Res. 12, 163-176.
[63] Stochastic inequalities for an overflow model (with A. Ridder). J. Appl.
Prob. 24, 696-708.
1988
[64] Average, sensitive and Blackwell optimal policies in denumerable Markov
decision chains with unbounded rewards (with R. Dekker). Math. Operat.
Res. 13, 395–420.
[65] Insensitive bounds for the stationary distribution of nonreversible Markov
chains (with A. Ridder). J. Appl. Prob. 25, 9-20.
[66] Approximating sensitive queueing networks by reversible Markov chains
(with A. Ridder). In: Computer performance and reliability (Rome, 1987), 105–
117. North-Holland, Amsterdam.
[67] Discounted dynamic programming. Part I: General Theory (with L.C.M.
Kallenberg). Technical report MI TW-1988-05, Leiden University, The Netherlands.
[68] Discounted dynamic programming. Part II: Policy improvement and linear
programming (with L.C.M. Kallenberg). Technical report MI TW-1988-06,
Leiden University, The Netherlands.
[69] Insensitivity, sensitivity and partial insensitivity for some queueing models.
In: Queueing theory and its applications, liber amicorum for J.W. Cohen 363373. North-Holland, Amsterdam.
1989
[70] Constrained admission control to a queueing system (with F. Spieksma).
Adv. Appl. Prob. 21, 409-431.
[71] Are limits of α-discounted optimal policies Blackwell optimal? A counterexample (with F.M. Spieksma). Systems Control Lett. 13, 31-41.
[72] On the transition probabilities of a Markov process with interventions. In:
Twenty-five years of operations research in The Netherlands, CWI Tract 70,
45-53. Mathematical Centre, Amsterdam.
[73] Discounted dynamic programming. Part III: Succesive approximation (with
L.C.M. Kallenberg). Technical report MI TW-1989-14.
1990
[74] Discounted dynamic programming. Part IV: Accelerated successive approximation (with L.C.M. Kallenberg). Technical report MI TW-1990-03.
[75] Discounted dynamic programming. Part V: Modified policy iteration (with
L.C.M. Kallenberg). Technical report MI TW-1990-04.
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[76] On the optimality of the generalized shortest queue policy (with G. Koole).
Prob. Engin. Inf. Sci 4, 477-487.
1991
[77] Denumerable semi-Markov decision chains with small interest rates (with R.
Dekker). Ann. Oper. Res. 28, 185–211.
1992
[78] Recurrence conditions for average and Blackwell optimality in denumerable
state Markov decision chains (with R. Dekker). Math. Operat. Res. 17, No. 2,
271–289.
[79] On ergodicity and recurrence properties of a Markov chain with an application to an open Jackson network (with F. Spieksma). Adv. Appl. Probab. 24,
343–376.
[80] The µc-rule is not optimal in the second node of the tandem queue: a counterexample (with G. Koole). Adv. Appl. Probab. 24, 234-237.
[81] On the shortest queue policy for the tandem parallel queue (with G. Koole).
Prob. Engin. Inf. Sci. 6, 234-237.
[82] On the assignment of customers to parallel queues (with G. Koole). Prob.
Engin. Inf. Sci. 6, 495-511.
1993
[83] On the optimality of LEPT and µc-rules for parallel processors and dependent arrival processes (with G. Koole). Adv. Appl. Probab. 25, 979-996.
1994
[84] The stochastic optimality of SEPT in parallel machine scheduling (with C.-S.
Chang, R. Righter and G. Weiss). Prob. Engin. Inf. Sci. 8, 179–188.
[85] On the relation between recurrence and ergodicity properties in denumerable
Markov decision chains (with R. Dekker and F.M. Spieksma). Math. Operat.
Res. 19, 539-559.
[86] Linear programming formulation of MDP’s in countable state space: the
multichain case (with J.B. Lasserre). Math. Methods Oper. Res. 40, 91-108.
87] A new formula for the deviation matrix (with F.M. Spieksma). In: Probability,
Statistics and Optimisation, a Tribute to Peter Whittle, 497–507. F.P.Kelly
(Edt.). Wiley, New York.
[88] Undiscounted Markov decision chains with partial information; an algorithm for computing a locally optimal periodic policy (with J.A. Loeve).
Math.Methods Oper. Res. 40, 163–181.
[89] Analysis of a customer assignment model with no state information (with
G.M. Koole and J.A. Loeve). Prob. Engin. Inf. Sci. 8, 419–429.
1995
[90] Zero-sum Markov games and worst-case optimal control of queueing systems.
(with E. Altman). QUESTA 21, 415–447.
1996
[91] On suboptimal policies in multiclass tandem models (with G.M. Koole).
Prob. Engin. Inf. Sci. 10, 29–39.
[92] Time-discretization for controlled Markov processes. I General approximation results (with N.M. van Dijk). Kybernetika (Prague) 32, 1–16.
[93] Time-discretization for controlled Markov processes. II. A jump and diffusion
application (with N.M. van Dijk). Kybernetika(Prague) 32, 139–158.
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[94] On the value function in constrained control of Markov chains (with E.
Altman and L.C.M. Kallenberg). Math. Methods Oper. Res. 44, 387–399.
[95] Markov decision chains with partial information: optimality results (with
J.A. Loeve). Technical report MI TW-1996-20.
[96] Analysis of the optimal switching level for a queue with Markov modulated
Poisson arrival processes (with J.A. Loeve). Technical report MI TW-1996-22,
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