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Stochastic Networks and Queues Jul 10 2021 Queues and stochastic networks are analyzed in this book with
purely probabilistic methods. The purpose of these lectures is to show that general results from Markov
processes, martingales or ergodic theory can be used directly to study the corresponding stochastic
processes. Recent developments have shown that, instead of having ad-hoc methods, a better understanding
of fundamental results on stochastic processes is crucial to study the complex behavior of stochastic
networks. In this book, various aspects of these stochastic models are investigated in depth in an
elementary way: Existence of equilibrium, characterization of stationary regimes, transient behaviors
(rare events, hitting times) and critical regimes, etc. A simple presentation of stationary point
processes and Palm measures is given. Scaling methods and functional limit theorems are a major theme of
this book. In particular, a complete chapter is devoted to fluid limits of Markov processes.
Information Technologies and Mathematical Modelling: Queueing Theory and Applications Oct 01 2020 This
book constitutes the refereed proceedings of the 15th International Scientific Conference on Information
Technologies and Mathematical Modeling, named after A. F. Terpugov, ITMM 2016, held in Katun, Russia, in
September 2016. The 33 full papers presented together with 4 short papers were carefully reviewed and
selected from 96 submissions. They are devoted to new results in the queueing theory and its
applications, addressing specialists in probability theory, random processes, mathematical modeling as
well as engineers dealing with logical and technical design and operational management of
telecommunication and computer networks.
Queueing Theory 2 Jul 30 2020 The aim of this book is to reflect the current cutting-edge thinking and
established practices in the investigation of queueing systems and networks. This second volume includes
eight chapters written by experts wellknown in their areas. The book conducts a stability analysis of
certain types of multiserver regenerative queueing systems; a transient evaluation of Markovian queueing
systems, focusing on closed-form distributions and numerical techniques; analysis of queueing models in
service sectors using analytical and simulation approaches; plus an investigation of probability
distributions in queueing models and their use in economics, industry, demography and environmental
studies. This book also considers techniques for the control of information in queueing systems and

their impact on strategic customer behavior, social welfare and the revenue of monopolists. In addition,
applications of maximum entropy methods of inference for the analysis of a stable M/G/1 queue with heavy
tails, and inventory models with positive service time - including perishable items and stock supplied
using various algorithmic control policies ((s; S); (r;Q), etc.).
Stochastic Differential Systems, Stochastic Control Theory and Applications Oct 21 2019 This IMA Volume
in Mathematics and its Applications STOCHASTIC DIFFERENTIAL SYSTEMS, STOCHASTIC CONTROL THEORY AND
APPLICATIONS is the proceedings of a workshop which was an integral part of the 1986-87 IMA program on
STOCHASTIC DIFFERENTIAL EQUATIONS AND THEIR APPLICATIONS. We are grateful to the Scientific Committee:
Daniel Stroock (Chairman) WendeIl Flerning Theodore Harris Pierre-Louis Lions Steven Orey George
Papanicolaou for planning and implementing an exciting and stimulating year-long program. We es pecially
thank WendeIl Fleming and Pierre-Louis Lions for organizing an interesting and productive workshop in an
area in which mathematics is beginning to make significant contributions to real-world problems. George
R. Seil Hans Weinberger PREFACE This volume is the Proceedings of a Workshop on Stochastic Differential
Systems, Stochastic Control Theory, and Applications held at IMA June 9-19,1986. The Workshop Program
Commit tee consisted of W.H. Fleming and P.-L. Lions (co-chairmen), J. Baras, B. Hajek, J.M. Harrison,
and H. Sussmann. The Workshop emphasized topics in the following four areas. (1) Mathematical theory of
stochastic differential systems, stochastic control and nonlinear filtering for Markov diffusion
processes. Connections with partial differential equations. (2) Applications of stochastic differential
system theory, in engineering and management sci ence. Adaptive control of Markov processes. Advanced
computational methods in stochas tic control and nonlinear filtering. (3) Stochastic scheduling,
queueing networks, and related topics. Flow control, multiarm bandit problems, applications to problems
of computer networks and scheduling of complex manufacturing operations.
Continuous-Time Markov Decision Processes Nov 21 2019 Continuous-time Markov decision processes (MDPs),
also known as controlled Markov chains, are used for modeling decision-making problems that arise in
operations research (for instance, inventory, manufacturing, and queueing systems), computer science,
communications engineering, control of populations (such as fisheries and epidemics), and management
science, among many other fields. This volume provides a unified, systematic, self-contained
presentation of recent developments on the theory and applications of continuous-time MDPs. The MDPs in
this volume include most of the cases that arise in applications, because they allow unbounded
transition and reward/cost rates. Much of the material appears for the first time in book form.
Queueing Modelling Fundamentals Mar 18 2022 Queueing analysis is a vital tool used in the evaluation of
system performance. Applications of queueing analysis cover a wide spectrum from bank automated teller
machines to transportation and communications data networks. Fully revised, this second edition of a
popular book contains the significant addition of a new chapter on Flow & Congestion Control and a
section on Network Calculus among other new sections that have been added to remaining chapters. An
introductory text, Queueing Modelling Fundamentals focuses on queueing modelling techniques and
applications of data networks, examining the underlying principles of isolated queueing systems. This
book introduces the complex queueing theory in simple language/proofs to enable the reader to quickly
pick up an overview to queueing theory without utilizing the diverse necessary mathematical tools. It
incorporates a rich set of worked examples on its applications to communication networks. Features
include: Fully revised and updated edition with significant new chapter on Flow and Congestion Control
as-well-as a new section on Network Calculus A comprehensive text which highlights both the theoretical
models and their applications through a rich set of worked examples, examples of applications to data
networks and performance curves Provides an insight into the underlying queuing principles and features
step-by-step derivation of queueing results Written by experienced Professors in the field Queueing
Modelling Fundamentals is an introductory text for undergraduate or entry-level post-graduate students
who are taking courses on network performance analysis as well as those practicing network
administrators who want to understand the essentials of network operations. The detailed step-by-step
derivation of queueing results also makes it an excellent text for professional engineers.
Queueing Theory 1 Nov 02 2020 The aim of this book is to reflect the current cutting-edge thinking and
established practices in the investigation of queueing systems and networks. This first volume includes
ten chapters written by experts well-known in their areas. The book studies the analysis of queues with
interdependent arrival and service times, characteristics of fluid queues, modifications of retrial
queueing systems and finite-source retrial queues with random breakdowns, repairs and customers'
collisions. Some recent tendencies in the asymptotic analysis include the average and diffusion
approximation of Markov queueing systems and networks, the diffusion and Gaussian limits of multichannel queueing networks with rather general input flow, and the analysis of two-time-scale
nonhomogenous Markov chains using the large deviations principle. The book also analyzes transient
behavior of infinite-server queueing models with a mixed arrival process, the strong stability of
queueing systems and networks, and applications of fast simulation methods for solving high-dimension
combinatorial problems.
Applied Discrete-Time Queues Jun 09 2021 This book introduces the theoretical fundamentals for modeling
queues in discrete-time, and the basic procedures for developing queuing models in discrete-time. There
is a focus on applications in modern telecommunication systems. It presents how most queueing models in
discrete-time can be set up as discrete-time Markov chains. Techniques such as matrix-analytic methods
(MAM) that can used to analyze the resulting Markov chains are included. This book covers single node
systems, tandem system and queueing networks. It shows how queues with time-varying parameters can be
analyzed, and illustrates numerical issues associated with computations for the discrete-time queueing
systems. Optimal control of queues is also covered. Applied Discrete-Time Queues targets researchers,

advanced-level students and analysts in the field of telecommunication networks. It is suitable as a
reference book and can also be used as a secondary text book in computer engineering and computer
science. Examples and exercises are included.
CONTROL OF A QUEUEING SYSTMEN WITH SEQUENCE-DEPENENT SET-UPS Aug 19 2019
Optimal Design of Queueing Systems Apr 19 2022 The First Comprehensive Book on the Subject Focusing on
the underlying structure of a system, Optimal Design of Queueing Systems explores how to set the
parameters of a queueing system, such as arrival and service rates, before putting it into operation. It
considers various objectives, comparing individually optimal (Nash equilibrium), socially optimal, class
optimal, and facility optimal flow allocations. After an introduction to basic design models, the book
covers the optimal arrival rate model for a single-facility, single-class queue as well as dynamic
algorithms for finding individually or socially optimal arrival rates and prices. It then examines
several special cases of multiclass queues, presents models in which the service rate is a decision
variable, and extends models and techniques to multifacility queueing systems. Focusing on networks of
queues, the final chapters emphasize the qualitative properties of optimal solutions. Written by a longtime, recognized researcher on models for the optimal design and control of queues and networks of
queues, this book frames the issues in the general setting of a queueing system. It shows how design
models can control flow to achieve a variety of objectives.
Stochastic Models in Queueing Theory Jan 04 2021 This is a graduate level textbook that covers the
fundamental topics in queuing theory. The book has a broad coverage of methods to calculate important
probabilities, and gives attention to proving the general theorems. It includes many recent topics, such
as server-vacation models, diffusion approximations and optimal operating policies, and more about bulkarrival and bull-service models than other general texts. * Current, clear and comprehensive coverage *
A wealth of interesting and relevant examples and exercises to reinforce concepts * Reference lists
provided after each chapter for further investigation
Advances in Queueing Theory, Methods, and Open Problems Jul 18 2019 The progress of science and
technology has placed Queueing Theory among the most popular disciplines in applied mathematics,
operations research, and engineering. Although queueing has been on the scientific market since the
beginning of this century, it is still rapidly expanding by capturing new areas in technology. Advances
in Queueing provides a comprehensive overview of problems in this enormous area of science and focuses
on the most significant methods recently developed. Written by a team of 24 eminent scientists, the book
examines stochastic, analytic, and generic methods such as approximations, estimates and bounds, and
simulation. The first chapter presents an overview of classical queueing methods from the birth of
queues to the seventies. It also contains the most comprehensive bibliography of books on queueing and
telecommunications to date. Each of the following chapters surveys recent methods applied to classes of
queueing systems and networks followed by a discussion of open problems and future research directions.
Advances in Queueing is a practical reference that allows the reader quick access to the latest methods.
Stochastic Network Optimization with Application to Communication and Queueing Systems Apr 07 2021 This
text presents a modern theory of analysis, control, and optimization for dynamic networks. Mathematical
techniques of Lyapunov drift and Lyapunov optimization are developed and shown to enable constrained
optimization of time averages in general stochastic systems. The focus is on communication and queueing
systems, including wireless networks with time-varying channels, mobility, and randomly arriving
traffic. A simple drift-plus-penalty framework is used to optimize time averages such as throughput,
throughput-utility, power, and distortion. Explicit performance-delay tradeoffs are provided to
illustrate the cost of approaching optimality. This theory is also applicable to problems in operations
research and economics, where energy-efficient and profit-maximizing decisions must be made without
knowing the future. Topics in the text include the following: - Queue stability theory - Backpressure,
max-weight, and virtual queue methods - Primal-dual methods for non-convex stochastic utility
maximization - Universal scheduling theory for arbitrary sample paths - Approximate and randomized
scheduling theory - Optimization of renewal systems and Markov decision systems Detailed examples and
numerous problem set questions are provided to reinforce the main concepts. Table of Contents:
Introduction / Introduction to Queues / Dynamic Scheduling Example / Optimizing Time Averages /
Optimizing Functions of Time Averages / Approximate Scheduling / Optimization of Renewal Systems /
Conclusions
Optimal Control of Service Times for Mutli-class Queues Feb 23 2020
The Theory of Queuing Systems with Correlated Flows Dec 23 2019 This book is dedicated to the
systematization and development of models, methods, and algorithms for queuing systems with correlated
arrivals. After first setting up the basic tools needed for the study of queuing theory, the authors
concentrate on complicated systems: multi-server systems with phase type distribution of service time or
single-server queues with arbitrary distribution of service time or semi-Markovian service. They pay
special attention to practically important retrial queues, tandem queues, and queues with unreliable
servers. Mathematical models of networks and queuing systems are widely used for the study and
optimization of various technical, physical, economic, industrial, and administrative systems, and this
book will be valuable for researchers, graduate students, and practitioners in these domains.
Fundamentals of Queueing Networks Jan 16 2022 This accessible book aims to collect in a single volume
the essentials of stochastic networks. Stochastic networks have become widely used as a basic model of
many physical systems in a diverse range of fields. Written by leading authors in the field, this book
is meant to be used as a reference or supplementary reading by practitioners in operations research,
computer systems, communications networks, production planning, and logistics.
Continuous-Time Markov Chains and Applications Jan 24 2020 This book gives a systematic treatment of

singularly perturbed systems that naturally arise in control and optimization, queueing networks,
manufacturing systems, and financial engineering. It presents results on asymptotic expansions of
solutions of Komogorov forward and backward equations, properties of functional occupation measures,
exponential upper bounds, and functional limit results for Markov chains with weak and strong
interactions. To bridge the gap between theory and applications, a large portion of the book is devoted
to applications in controlled dynamic systems, production planning, and numerical methods for controlled
Markovian systems with large-scale and complex structures in the real-world problems. This second
edition has been updated throughout and includes two new chapters on asymptotic expansions of solutions
for backward equations and hybrid LQG problems. The chapters on analytic and probabilistic properties of
two-time-scale Markov chains have been almost completely rewritten and the notation has been streamlined
and simplified. This book is written for applied mathematicians, engineers, operations researchers, and
applied scientists. Selected material from the book can also be used for a one semester advanced
graduate-level course in applied probability and stochastic processes.
Stochastic Processes, Optimization, and Control Theory: Applications in Financial Engineering, Queueing
Networks, and Manufacturing Systems Feb 05 2021 This edited volume contains 16 research articles. It
presents recent and pressing issues in stochastic processes, control theory, differential games,
optimization, and their applications in finance, manufacturing, queueing networks, and climate control.
One of the salient features is that the book is highly multi-disciplinary. The book is dedicated to
Professor Suresh Sethi on the occasion of his 60th birthday, in view of his distinguished career.
Applied Probability and Queues Apr 26 2020 "This book is a highly recommendable survey of mathematical
tools and results in applied probability with special emphasis on queueing theory....The second edition
at hand is a thoroughly updated and considerably expended version of the first edition.... This book and
the way the various topics are balanced are a welcome addition to the literature. It is an indispensable
source of information for both advanced graduate students and researchers." --MATHEMATICAL REVIEWS
On the Macroscopic Behavior of a Class of Controlled Non-Markovian Queueing Networks Aug 11 2021
Frontiers in Queueing Nov 14 2021 Queueing systems and networks are being applied to many areas of
technology today, including telecommunications, computers, satellite systems, and traffic processes.
This timely book, written by 26 of the most respected and influential researchers in the field, provides
an overview of fundamental queueing systems and networks as applied to these technologies. Frontiers in
Queueing: Models and Applications in Science and Engineering was written with more of an engineering
slant than its predecessor, Advances in Queueing: Theory, Methods, and Open Problems. The earlier book
was primarily concerned with methods, and was more theoretically oriented. This new volume, meant to be
a sequel to the first book, was written by scientists and queueing theorists whose expertise is in
technology and engineering, allowing readers to answer questions regarding the technicalities of related
methods from the earlier book. Each chapter in the book surveys the classes of queueing models and
networks, or the applied methods in queueing, and is followed by a discussion of open problems and
future research directions. The discussion of these future trends is especially important to novice
researchers, students, and even their advisors, as it provides the perspectives of eminent scientists in
each area, thus showing where research efforts should be focused. Frontiers in Queueing: Models and
Applications in Science and Engineering also includes applications to vital areas of engineering and
technology, specifically, telecommunications, computers and computer networks, satellite systems,
traffic processes, and more applied methods such as simulation, statistics, and numerical methods. All
researchers, from students to advanced professionals, can benefit from the sound advice and perspective
of the contributors represented in this book.
Queueing Theory and Network Applications Dec 03 2020 This book constitutes the proceedings of the 14th
International Conference on Queueing Theory and Network Applications, QTNA 2019, held in Ghent, Belgium,
in August 2019.The 23 full papers included in this volume were carefully reviewed and selected from 49
initial submissions. The papers are organized in topical sections on Retrial Queues; Controllable
Queues; Strategic Queues; Queueing Networks; Scheduling Policies; Multidimensional Systems; and Queueing
Models in Applications.
Scheduling and Control of Queueing Networks May 20 2022 A graduate text on theory and methods using
applied probability techniques for scheduling service, manufacturing, and information networks.
Elements of Queueing Theory Oct 13 2021 This fundamental exposition of queueing theory, written by
leading researchers, answers the need for a mathematically sound reference work on the subject and has
become the standard reference. The thoroughly revised second edition contains a substantial number of
exercises and their solutions, which makes the book suitable as a textbook.
Markov Decision Processes in Practice May 28 2020 This book presents classical Markov Decision
Processes (MDP) for real-life applications and optimization. MDP allows users to develop and formally
support approximate and simple decision rules, and this book showcases state-of-the-art applications in
which MDP was key to the solution approach. The book is divided into six parts. Part 1 is devoted to the
state-of-the-art theoretical foundation of MDP, including approximate methods such as policy
improvement, successive approximation and infinite state spaces as well as an instructive chapter on
Approximate Dynamic Programming. It then continues with five parts of specific and non-exhaustive
application areas. Part 2 covers MDP healthcare applications, which includes different screening
procedures, appointment scheduling, ambulance scheduling and blood management. Part 3 explores MDP
modeling within transportation. This ranges from public to private transportation, from airports and
traffic lights to car parking or charging your electric car . Part 4 contains three chapters that
illustrates the structure of approximate policies for production or manufacturing structures. In Part 5,
communications is highlighted as an important application area for MDP. It includes Gittins indices,

down-to-earth call centers and wireless sensor networks. Finally Part 6 is dedicated to financial
modeling, offering an instructive review to account for financial portfolios and derivatives under
proportional transactional costs. The MDP applications in this book illustrate a variety of both
standard and non-standard aspects of MDP modeling and its practical use. This book should appeal to
readers for practitioning, academic research and educational purposes, with a background in, among
others, operations research, mathematics, computer science, and industrial engineering.
Continuous-Time Markov Decision Processes Jun 16 2019 This book offers a systematic and rigorous
treatment of continuous-time Markov decision processes, covering both theory and possible applications
to queueing systems, epidemiology, finance, and other fields. Unlike most books on the subject, much
attention is paid to problems with functional constraints and the realizability of strategies. Three
major methods of investigations are presented, based on dynamic programming, linear programming, and
reduction to discrete-time problems. Although the main focus is on models with total (discounted or
undiscounted) cost criteria, models with average cost criteria and with impulsive controls are also
discussed in depth. The book is self-contained. A separate chapter is devoted to Markov pure jump
processes and the appendices collect the requisite background on real analysis and applied probability.
All the statements in the main text are proved in detail. Researchers and graduate students in applied
probability, operational research, statistics and engineering will find this monograph interesting,
useful and valuable.
Fuzzy Control of Queuing Systems Mar 26 2020 Every day we experience the annoyance of having to queue.
The phenomenon is becoming more prevalent in our increasingly congested and urbanised society. Not only
the visible queues in traffic jams, airport check in desks and supermarkets, but the more common
invisible queues caused by voice calls and data packets in optical and wireless channels. Queues cost us
time, money and resources; so what is the solution to our greater demand for services than there are
facilities? Queuing control plays a crucial role in manufacturing and communication networks around the
world. This pioneering approach, using fuzzy control to solve queuing control problems, determines
explicit solutions to various types of control in queuing systems. The bulk of results have been
developed over the past decade and are presented here together for the first time. 21 detailed case
studies demonstrate an efficient departure from classical techniques. Unique work creating a new
Research and Development topic. Multidisciplinary approach that will benefit researchers and students
throughout the fields of artificial intelligence, operations research, optimal control, Internet
techniques, communications and traffic control industries. Equipped with an extensive bibliography for
easy reference and scope for further study. Existing practical problems, especially those that are
unresponsive to conventional control techniques, are solved with the introduction of this novel
approach. A systematic framework of the ‘fuzzy control of queuing networks’ is developed through each
individual case.
Mathematical Methods in Queueing Theory Jun 28 2020 On May 10-12, 1973 a Conference on Mathematical
Methods in Graph Theory was held at Western Michigan University in Kalamazoo. The theme of this
Conference was recent advances in the application of analytic and algebraic methods to the analysis of
queues and queueing networks. In addition some discussion was given to statistical analy ses in queues,
control problems and graphical methods. A total of 83 individuals from both industry and academic estab
lishments participated in the Conference. A list of these partici pants can be found on page 373. A
total of 18 papers were presented, with sUbstantial time being devoted to their informal discussion.
This volume constitutes the proceedings of the Conference, and includes all papers presented. TABLE OF
CONTENTS MARCEL F. NEUTS The Markov Renewal Branching Process • 1 RALPH L. DISNEY and W. PETER CHERRY
Some Topics in Queueing Network Theory 23 JULIAN KEILSON Convexity and Complete Monotonicity in Queueing
Distributions and Associated Limit Behavior . • • • • • . . • • • •• • • 45 G. F. NEWELL Graphical
Representation of Queue Evolution for Multiple-Server Systems • . • • • • • • • • • • 63 N. U. PRABHU
Wiener-Hopf Techniques in Queueing Theory 81 / IAJOS TAKACS Occupation Time Problems in the Theory of
Queues 91 TAPAN P. BAGCHI and J. G. C. TEMPLETON Some Finite waiting Space Bulk Queueing Systems 133 U.
Individual Optimality and Its Application in the Control of Queueing Systems Aug 31 2020
CONTROL POLICIES FOR THE M/G/1 QUEUEING SYSTEM Sep 19 2019
Heavy Traffic Analysis of Controlled Queueing and Communication Networks Oct 25 2022 One of the first
books in the timely and important area of heavy traffic analysis of controlled and uncontrolled
stochastics networks, by one of the leading authors in the field. The general theory is developed, with
possibly state dependent parameters, and specialized to many different cases of practical interest.
Vacation Queueing Models Sep 12 2021 This book discusses systematically the many variations of vacation
policy. The book discusses a variety of typical vacation model applications. The presentation style is
unique compared with the books published in the same field – a "theorem and proof" format is used. Also,
this is the first time G1/M/1 multi-server vacation models, both continuous and discrete, and the
optimization and control issues have been presented in book form.
Optimal Pricing and Admission Control in a Nonstationary Queueing System Feb 17 2022
Controlled Queueing Systems Sep 24 2022 This is the first book completely devoted to controlled
queueing systems. The book gathers the newest results of the theory of Markov decision processes related
to queueing models and demonstrates their applications to main types of control in queueing systems,
including control of arrivals, control of service mechanism, and control of service discipline. Emphasis
is placed on conditions providing further "good" structural properties of Markov optimal strategies such
as monotonicity, threshold or hysteretic character, and priority. Each chapter is followed by exercises,
most of which allow the reader to complete technical fragments of proofs. The text assumes the reader is
familiar with standard courses of analysis, probability theory, and queueing theory.

Heavy Traffic Analysis of Controlled Queueing and Communication Networks Aug 23 2022 One of the first
books in the timely and important area of heavy traffic analysis of controlled and uncontrolled
stochastics networks, by one of the leading authors in the field. The general theory is developed, with
possibly state dependent parameters, and specialized to many different cases of practical interest.
Stochastic Models in Reliability, Network Security and System Safety May 08 2021 This book is dedicated
to Jinhua Cao on the occasion of his 80th birthday. Jinhua Cao is one of the most famous reliability
theorists. His main contributions include: published over 100 influential scientific papers; published
an interesting reliability book in Chinese in 1986, which has greatly influenced the reliability of
education, academic research and engineering applications in China; initiated and organized Reliability
Professional Society of China (the first part of Operations Research Society of China) since 1981. The
high admiration that Professor Cao enjoys in the reliability community all over the world was witnessed
by the enthusiastic response of each contributor in this book. The contributors are leading researchers
with diverse research perspectives. The research areas of the book iclude a broad range of topics
related to reliability models, queueing theory, manufacturing systems, supply chain finance, risk
management, Markov decision processes, blockchain and so forth. The book consists of a brief Preface
describing the main achievements of Professor Cao; followed by congratulations from Professors Way Kuo
and Wei Wayne Li, and by Operations Research Society of China, and Reliability Professional Society of
China; and further followed by 25 articles roughly grouped together. Most of the articles are written in
a style understandable to a wide audience. This book is useful to anyone interested in recent
developments in reliability, network security, system safety, and their stochastic modeling and
analysis.
Heavy Traffic Analysis of Controlled Queueing and Communication Networks Jun 21 2022 One of the first
books in the timely and important area of heavy traffic analysis of controlled and uncontrolled
stochastics networks, by one of the leading authors in the field. The general theory is developed, with
possibly state dependent parameters, and specialized to many different cases of practical interest.
Stochastic Networks Dec 15 2021 Communication networks underpin our modern world, and provide
fascinating and challenging examples of large-scale stochastic systems. Randomness arises in
communication systems at many levels: for example, the initiation and termination times of calls in a
telephone network, or the statistical structure of the arrival streams of packets at routers in the
Internet. How can routing, flow control and connection acceptance algorithms be designed to work well in
uncertain and random environments? This compact introduction illustrates how stochastic models can be
used to shed light on important issues in the design and control of communication networks. It will
appeal to readers with a mathematical background wishing to understand this important area of
application, and to those with an engineering background who want to grasp the underlying mathematical
theory. Each chapter ends with exercises and suggestions for further reading.
Stochastic Dynamic Programming and the Control of Queueing Systems Jul 22 2022 A path-breaking account
of Markov decision processes-theory and computation This book's clear presentation of theory, numerous
chapter-end problems, and development of a unified method for the computation of optimal policies in
both discrete and continuous time make it an excellent course text for graduate students and advanced
undergraduates. Its comprehensive coverage of important recent advances in stochastic dynamic
programming makes it a valuable working resource for operations research professionals, management
scientists, engineers, and others. Stochastic Dynamic Programming and the Control of Queueing Systems
presents the theory of optimization under the finite horizon, infinite horizon discounted, and average
cost criteria. It then shows how optimal rules of operation (policies) for each criterion may be
numerically determined. A great wealth of examples from the application area of the control of queueing
systems is presented. Nine numerical programs for the computation of optimal policies are fully
explicated. The Pascal source code for the programs is available for viewing and downloading on the
Wiley Web site at www.wiley.com/products/subject/mathematics. The site contains a link to the author's
own Web site and is also a place where readers may discuss developments on the programs or other aspects
of the material. The source files are also available via ftp at
ftp://ftp.wiley.com/public/sci_tech_med/stochastic Stochastic Dynamic Programming and the Control of
Queueing Systems features: * Path-breaking advances in Markov decision process techniques, brought
together for the first time in book form * A theorem/proof format (proofs may be omitted without loss of
continuity) * Development of a unified method for the computation of optimal rules of system operation *
Numerous examples drawn mainly from the control of queueing systems * Detailed discussions of nine
numerical programs * Helpful chapter-end problems * Appendices with complete treatment of background
material
Fundamentals of Queueing Theory Mar 06 2021 The definitive guide to queueing theory and its practical
applications—features numerous real-world examples of scientific, engineering, and business applications
Thoroughly updated and expanded to reflect the latest developments in the field, Fundamentals of
Queueing Theory, Fifth Edition presents the statistical principles and processes involved in the
analysis of the probabilistic nature of queues. Rather than focus narrowly on a particular application
area, the authors illustrate the theory in practice across a range of fields, from computer science and
various engineering disciplines to business and operations research. Critically, the text also provides
a numerical approach to understanding and making estimations with queueing theory and provides
comprehensive coverage of both simple and advanced queueing models. As with all preceding editions, this
latest update of the classic text features a unique blend of the theoretical and timely real-world
applications. The introductory section has been reorganized with expanded coverage of qualitative/nonmathematical approaches to queueing theory, including a high-level description of queues in everyday

life. New sections on non-stationary fluid queues, fairness in queueing, and Little’s Law have been
added, as has expanded coverage of stochastic processes, including the Poisson process and Markov
chains. • Each chapter provides a self-contained presentation of key concepts and formulas, to allow
readers to focus independently on topics relevant to their interests • A summary table at the end of the
book outlines the queues that have been discussed and the types of results that have been obtained for
each queue • Examples from a range of disciplines highlight practical issues often encountered when
applying the theory to real-world problems • A companion website features QtsPlus, an Excel-based
software platform that provides computer-based solutions for most queueing models presented in the book.
Featuring chapter-end exercises and problems—all of which have been classroom-tested and refined by the
authors in advanced undergraduate and graduate-level courses—Fundamentals of Queueing Theory, Fifth
Edition is an ideal textbook for courses in applied mathematics, queueing theory, probability and
statistics, and stochastic processes. This book is also a valuable reference for practitioners in
applied mathematics, operations research, engineering, and industrial engineering.
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