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Discrete optimization problems are everywhere, from traditional operations research planning (scheduling, facility location and
network design); to computer science databases; to advertising issues in viral marketing. Yet most such problems are NP-hard;
unless P = NP, there are no efficient algorithms to find optimal solutions. This book shows how to design approximation
algorithms: efficient algorithms that find provably near-optimal solutions. The book is organized around central algorithmic
techniques for designing approximation algorithms, including greedy and local search algorithms, dynamic programming, linear
and semidefinite programming, and randomization. Each chapter in the first section is devoted to a single algorithmic technique
applied to several different problems, with more sophisticated treatment in the second section. The book also covers methods for
proving that optimization problems are hard to approximate. Designed as a textbook for graduate-level algorithm courses, it will
also serve as a reference for researchers interested in the heuristic solution of discrete optimization problems.
An antidote to mathematical rigor mortis, teaching how to guess answers without needing a proof or an exact calculation. In
problem solving, as in street fighting, rules are for fools: do whatever works—don't just stand there! Yet we often fear an unjustified
leap even though it may land us on a correct result. Traditional mathematics teaching is largely about solving exactly stated
problems exactly, yet life often hands us partly defined problems needing only moderately accurate solutions. This engaging book
is an antidote to the rigor mortis brought on by too much mathematical rigor, teaching us how to guess answers without needing a
proof or an exact calculation. In Street-Fighting Mathematics, Sanjoy Mahajan builds, sharpens, and demonstrates tools for
educated guessing and down-and-dirty, opportunistic problem solving across diverse fields of knowledge—from mathematics to
management. Mahajan describes six tools: dimensional analysis, easy cases, lumping, picture proofs, successive approximation,
and reasoning by analogy. Illustrating each tool with numerous examples, he carefully separates the tool—the general
principle—from the particular application so that the reader can most easily grasp the tool itself to use on problems of particular
interest. Street-Fighting Mathematics grew out of a short course taught by the author at MIT for students ranging from first-year
undergraduates to graduate students ready for careers in physics, mathematics, management, electrical engineering, computer
science, and biology. They benefited from an approach that avoided rigor and taught them how to use mathematics to solve real
problems. Street-Fighting Mathematics will appear in print and online under a Creative Commons Noncommercial Share Alike
license.
This book presents selected peer reviewed papers from the International Conference on Advanced Production and Industrial
Engineering (ICAPIE 2019). It covers a wide range of topics and latest research in mechanical systems engineering, materials
engineering, micro-machining, renewable energy, industrial and production engineering, and additive manufacturing. Given the
range of topics discussed, this book will be useful for students and researchers primarily working in mechanical and industrial
engineering, and energy technologies.
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In today's rapidly changing business environment, strong influence of globalization and information technologies drives
practitioners and researchers of modern supply chain management, who are interested in applying different contemporary
management paradigms and approaches, to supply chain process. This book intends to provide a guide to researchers, graduate
students and practitioners by incorporating every aspect of management paradigms into overall supply chain functions such as
procurement, warehousing, manufacturing, transportation and disposal. More specifically, this book aims to present recent
approaches and ideas including experiences and applications in the field of supply chains, which may give a reference point and
useful information for new research and to those allied, affiliated with and peripheral to the field of supply chains and its
management.
Green technologies are no longer the “future” of science, but the present. With more and more mature industries, such as the
process industries, making large strides seemingly every single day, and more consumers demanding products created from
green technologies, it is essential for any business in any industry to be familiar with the latest processes and technologies. It is all
part of a global effort to “go greener,” and this is nowhere more apparent than in fermentation technology. This book describes
relevant aspects of industrial-scale fermentation, an expanding area of activity, which already generates commercial values of over
one third of a trillion US dollars annually, and which will most likely radically change the way we produce chemicals in the longterm future. From biofuels and bulk amino acids to monoclonal antibodies and stem cells, they all rely on mass suspension
cultivation of cells in stirred bioreactors, which is the most widely used and versatile way to produce. Today, a wide array of cells
can be cultivated in this way, and for most of them genetic engineering tools are also available. Examples of products, operating
procedures, engineering and design aspects, economic drivers and cost, and regulatory issues are addressed. In addition, there
will be a discussion of how we got to where we are today, and of the real world in industrial fermentation. This chapter is
exclusively dedicated to large-scale production used in industrial settings.
This book comprises select peer-reviewed papers from the International Conference on Emerging Trends in Electromechanical
Technologies & Management (TEMT) 2019. The focus is on current research in interdisciplinary areas of mechanical, electrical,
electronics and information technologies, and their management from design to market. The book covers a wide range of topics
such as computer integrated manufacturing, additive manufacturing, materials science and engineering, simulation and modelling,
finite element analysis, operations and supply chain management, decision sciences, business analytics, project management,
and sustainable freight transportation. The book will be of interest to researchers and practitioners of various disciplines, in
particular mechanical and industrial engineering.
This book presents the select proceedings of the International Conference on Recent Advances in Manufacturing (RAM 2020).
This volume, in particular, provides insights into current research trends and opportunities within the manufacturing processes
domain such as conventional and unconventional manufacturing, micro and nano manufacturing, chemical and biochemical
manufacturing, and computer-integrated manufacturing (CIM). The topics covered include emerging areas of the fourth industrial
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revolution such as additive manufacturing, sustainable and energy-efficient manufacturing, smart manufacturing, artificial
intelligence in manufacturing application, and computer-integrated manufacturing. This book will be useful for to researchers and
practitioners alike.

This book discusses some of the innumerable ways in which computational methods can be used to facilitate research in
biology and medicine - from storing enormous amounts of biological data to solving complex biological problems and
enhancing treatment of various grave diseases.
This book critically reviews state-religion models and the ways in which different countries manage religious diversity,
illuminating different responses to the challenges encountered in accommodating both majorities and minorities. The
country cases encompass eight world regions and 23 countries, offering a wealth of research material suitable to support
comparative research. Each case is analysed in depth looking at historical trends, current practices, policies, legal norms
and institutions. By looking into state-religion relations and governance of religious diversity in regions beyond Europe,
we gain insights into predominantly Muslim countries (Egypt, Morocco, Tunisia, Turkey, Indonesia, Malaysia), countries
with pronounced historical religious diversity (India and Lebanon) and into a predominantly migrant pluralist nation
(Australia). These insights can provide a basis for re-thinking European models and learning from experiences of
governing religious diversity in other socio-economic and geopolitical contexts. Key analytical and comparative reflections
inform the introduction and concluding chapters. This volume offers a research and study companion to better
understand the connection between state-religion relations and the governance of religious diversity in order to inform
both policy and research efforts in accommodating religious diversity. Given its accessible language and further readings
provided in each chapter, the volume is ideally suited for undergraduate and graduate students. It will also be a valuable
resource for researchers working in the wider field of ethnic, migration, religion and citizenship studies.
This is the first comprehensive overview of the exciting field of the 'science of science'. With anecdotes and detailed,
easy-to-follow explanations of the research, this book is accessible to all scientists, policy makers, and administrators
with an interest in the wider scientific enterprise.
Engineering Metrology and Measurements is a textbook designed for students of mechanical, production and allied
disciplines to facilitate learning of various shop-floor measurement techniques and also understand the basics of
mechanical measurements.
For close to 20 years, “Industrial Engineering and Production Management” has been a successful text for students of
Mechanical, Production and Industrial Engineering while also being equally helpful for students of other courses including
Management. Divided in 5 parts and 52 chapters, the text combines theory with examples to provide in-depth coverage
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of the subject.
This comprehensive and up-to-date text, now in its Third Edition, describes how the latest techniques in production
planning and control are applied to contemporary industrial setups so as to meet the ever-increasing demands in
industrial organizations for better quality of services, for faster delivery of products and for adapting to the rapid changes
taking place in the industrial scenario. With the demands in the industrial arena increasingly tending to be lumpy, the
most effective strategy for planning and controlling production processes cannot be a static, preconceived one. Instead, it
is one that is flexible and is capable of adapting to the erratic changes in demand patterns. Evolving such a strategy
requires more of practical skill than mere theoretical knowledge of the subject. This book explores the demands of the
present-day industrial environment and the techniques for addressing these demands through a number of case studies
drawn from Indian industries. The efficacy of various planning strategies, the methods for implementing them, and their
suitability for different industries have been clearly explained in relation to these cases. While the essentials of theory
have been covered in a simple and straightforward style, the stress is on developing the practical skills required to tackle
the unpredictable problems and the unforeseen demands that pose a formidable challenge to modern industries. The
book places emphasis as much on the principles of heuristic techniques as on the systematic approach to production
planning. This book would serve as a useful textbook to postgraduate students of management as well as undergraduate
students of industrial engineering. It will be equally useful to the teaching community and the practicing professionals.
NEW TO THE THIRD EDITION • Includes a new chapter on ‘Leagile Manufacturing: A Contemporary Manufacturing
Syndrome’ (Chapter 11) • Provides several references to explore more in the field KEY FEATURES • Gives solved
problems that serve as numerical illustrations of the theoretical concepts. • The Case Studies given focus on the Indian
scenario; these will be of great practical value to students and professionals alike. • Offers substantial coverage of the
modern heuristic methods, the Kanban system and the ERP techniques.
This book presents a selection of papers on advanced technologies for 3D printing and additive manufacturing, and
demonstrates how these technologies have changed the face of direct, digital technologies for the rapid production of
models, prototypes and patterns. Because of their wide range of applications, 3D printing and additive manufacturing
technologies have sparked a powerful new industrial revolution in the field of manufacturing. The evolution of 3D printing
and additive manufacturing technologies has changed design, engineering and manufacturing processes across such
diverse industries as consumer products, aerospace, medical devices and automotive engineering. This book will help
designers, R&D personnel, and practicing engineers grasp the latest developments in the field of 3D Printing and
Additive Manufacturing.
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The book "Industrial Engineering and Management" covers the syllabus of the subjects Industrial Engineering, Industrial
Management, Production Planning and Control, Production Management, Engineering Economics and Costing, Industrial
Organization, Principles of Management prescribed by different Indian Universities. The book is also useful for the
students of management courses, section B of AIME, and U.P.S.C Engineering Services Examination. Efforts have been
made to present the subject-matter in concise, compact and simple language. The theoretical concepts have been
supported by large number of numerical illustrations to provide clarity.
This book focuses on best management practices for drip irrigated crops. It cover irrigation methods, scheduling of micro
irrigation, and mulching and crop performance. Micro irrigation techniques with diverse crops are discussed, including
sweet pepper, chili, tomatoes, cauliflower, wheat, sweet peas, sugarcane, and potatoes. The performance of the various
techniques has been tested and evaluated in the field. Written by experts on micro irrigation, this valuable book is a musthave for micro irrigation professionals as well as advanced students.
Develop high-performance hydraulic and pneumatic power systems Design, operate, and maintain fluid and pneumatic
power equipment using the expert information contained in this authoritative volume. Fluid Power Engineering presents a
comprehensive approach to hydraulic systems engineering with a solid grounding in hydrodynamic theory. The book
explains how to create accurate mathematical models, select and assemble components, and integrate powerful servo
valves and actuators. You will also learn how to build low-loss transmission lines, analyze system performance, and
optimize efficiency. Work with hydraulic fluids, pumps, gauges, and cylinders Design transmission lines using the lumped
parameter model Minimize power losses due to friction, leakage, and line resistance Construct and operate
accumulators, pressure switches, and filters Develop mathematical models of electrohydraulic servosystems Convert
hydraulic power into mechanical energy using actuators Precisely control load displacement using HSAs and control
valves Apply fluid systems techniques to pneumatic power systems
This book provides unparalleled integration of fundamentals and most advanced management to make this strawberry
crop highly remunerative besides enhancing per capita availability of fruit even in the non-traditional regions of the world.
Focuses on presenting specific innovative computing artifacts and tools developed by researchers that are not
commercially used. This work presents approaches and frameworks that focus on ability of an enterprise to analyze,
build and protect computing infrastructure that supports value-added dimensions to the enterprise's business processes.
This new book covers process optimization and process capability for hybrid NCMP (nonconventional machining
process), and combines NCMP and conventional machining removal processes for various hybridized processes. This
book is focused on understanding the basic mechanism of some of the NCMPs for their possible hybridization. This book
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can be used for the development of a basic framework on hybridization for the selected NCMP. The framework is further
strengthened by case studies included in this book. The concept of macro-modeling for NCMP and the framework for the
development of industrial standards have been outlined. This book is of interest to researchers and graduate students
working in the field of hybrid NCMP, especially for the development of novel processes. Field engineers of NCMP may
also use it for further process development. Features: Provides a detailed description of mechanism for different NCMPs
for possible hybridization. Includes a case study on mechanism of processes. Offers a systematic approach for
understanding NCMP. Covers the issues of process optimization and process capability for hybrid NCMP.
Man is the best thing in the World. Nature does nothing uselessly. Aristotle There is a pleasure in the pathless woods,
There is rapture on the lonely shore, There is society, where none intrudes, By the deep sea, and music in its roar: I love
not Man the less, but Nature more. John Burroughs The basic purpose of development is to enlarge people’s choices.
The objective of development is to create an enabling environment for people to enjoy long, healthy and creative lives.
Mahbub ul Hag Founder of the Human Development Report Theaimofthisbookis toprovidea compiledset
ofconcepts,principles,methods and issues used for studying, designing and operating human-minding and natu- minding
automation and industrial systems. The depth of presentation is suf?cient for the reader to understand the problems
involved and the solution approaches, and appreciate the need of human–automation cooperative interaction, and the portance of the efforts required for environment and ecosystem protection during any technological and development
process in the society. Humans and technology are living and have to live together in a sustainable society and nature.
Humans must not be viewed as components of automation and technology in the same way as machines. Automation
and technology must incorporate the humans’ needs and preferences, and radiate “beauty” in all ways, namely
functionally, technically and humanistically. In overall, automation and technology should create comfort and give
pleasure.
This book presents the proceedings of the 6th International Conference on Frontiers of Intelligent Computing: Theory and
Applications (FICTA 2017), held in Bhubaneswar, Odisha. The event brought together researchers, scientists, engineers,
and practitioners to exchange their new ideas and experiences in the domain of intelligent computing theories with
prospective applications to various engineering disciplines. The book is divided into two volumes: Information and
Decision Sciences, and Intelligent Engineering Informatics. This volume covers broad areas of Intelligent Engineering
Informatics, with papers exploring both the theoretical and practical aspects of various areas like ANN and genetic
algorithms, human–computer interaction, intelligent control optimisation, intelligent e-learning systems, machine learning,
mobile computing, multi-agent systems, etc. The book also offers a valuable resource for students at the post-graduate
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level in various engineering disciplines.
The science and study of functionally graded materials (FGMs) have intrigued researchers over the last few decades.
Their application has the capability to produce parts with unmatched properties which are virtually impossible to obtain
via conventional material routes. This book addresses various FGM aspects and provides a relevant, high-quality, and
comprehensive data source. The book covers trends, process classification on various bases, physical processes
involved, structure, properties, applications, advantages, and limitations. Emerging trends in the field are discussed in
detail and advancements are thoroughly reviewed and presented to broaden the spectrum of FGM applications. This
reference book will be of interest to scholars, researchers, academicians, industry practitioners, government labs,
libraries, and anyone interested in the area of materials engineering.
It has recently become apparent that "quality" is quickly becoming the single most important factor for success and
growth in business. Companies achieving higher quality in their products through effective quality improvement programs
enjoy a significant competitive advantage. It is, therefore, essential for engineers responsible for design, devel
Global food losses are a result of a lack of necessary infrastructure, improper food safety handling procedures, and
insufficient training for the personnel working in the cold chain. The development of a resource-efficient and energy-smart
food supply chain requires a well-integrated evaluation and development of the cold chain. Cold Chain Management for
the Fresh Produce Industry in the Developing World provides a comprehensive review of the benefits of an unbroken
cold chain in developing countries and focuses on the critical role of extension education in the implementation of cold
chain management. The unbroken cold chain is essential for all stakeholders in the fresh produce industry to maintain the
quality and safety of food products during handling, transporting, and storing in their journey from producer to consumer.
Appropriate cold chain management is crucial not only to reduce the postharvest losses and wastages, but also to
increase farmers' income, generate employment opportunities, and improve the livelihood of stakeholders along the
supply chain. Key Features: Includes case studies for promoting the expansion of existing technologies for cold chain
development in Asian, Africa and the Caribbean nations. Assesses cold chain management as crucial to the growth of
global trade in perishable products with contributions from international organizations, researchers and commercial
experts. Articulates resilient, sustainable and creative concepts to develop cold chains to enhance food distribution. This
book comprises of chapters contributed by the experts and practitioners of cold chain development in developing
countries. The authors in the book provide the scenario of cold chain management in the world and discuss the
importance of the cold chain as well as the different options and innovations of cooling systems. Chapters also include
case studies, success stories, capacity building activities, and other opportunities in cold chain development.
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This volume contains a selection of the best papers presented at the 8th International Conference on Industrial
Engineering and Industrial Management, XX International Conference on Industrial Engineering and Operations
Management, and International IIE Conference 2014, hosted by ADINGOR, ABEPRO and the IIE, whose mission is to
promote links between researchers and practitioners from different branches, to enhance an interdisciplinary perspective
of industrial engineering and management. The conference topics covered: operations research, modelling and
simulation, computer and information systems, operations research, scheduling and sequencing, logistics, production
and information systems, supply chain and logistics, transportation, lean management, production planning and control,
production system design, reliability and maintenance, quality management, sustainability and eco-efficiency, marketing
and consumer behavior, business administration and strategic management, economic and financial management,
technological and organizational innovation, strategy and entrepreneurship, economics engineering, enterprise
engineering, global operations and cultural factors, operations strategy and performance, management social
responsibility, environment and sustainability. This book will be of interest to researchers and practitioners working in any
of the fields mentioned above.
Neurology is an exciting and evolving clinical science. The fact that many previously untreatable diseases are now known
to be not only treatable, but preventable, has raised new optimism for the probability that treatments will emerge for other
currently incurable neurologic disorders. This book is written and illustrated for students of clinical neurology, neurologistsin-training, and practicing neurologists, who need ready access to a comprehensive, up-to-date, and evidence-based
guide to the understanding, diagnosis, and management of common and important neurologic disorders. The book
includes more than 800 illustrations, many of which are images taken from the authors’ own practice.
Agile manufacturing is defined as the capability of surviving and prospering in a competitive environment of continuous
and unpredictable change by reacting quickly and effectively to changing markets, driven by customer-designed products
and services. Critical to successfully accomplishing AM are a few enabling technologies such as the standard for the
exchange of products (STEP), concurrent engineering, virtual manufacturing, component-based hierarchical shop floor
control system, information and communication infrastructure, etc. The scope of the book is to present the undergraduate
and graduate students, senior managers and researchers in manufacturing systems design and management, industrial
engineering and information technology with the conceptual and theoretical basis for the design and implementation of
AMS. Also, the book focuses on broad policy directives and plans of agile manufacturing that guide the monitoring and
evaluating the manufacturing strategies and their performance. A problem solving approach is taken throughout the book,
emphasizing the context of agile manufacturing and the complexities to be addressed.
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The Routledge Companion to Banking Regulation and Reform provides a prestigious cutting edge international reference work offering
students, researchers and policy makers a comprehensive guide to the paradigm shift in banking studies since the historic financial crisis in
2007. The transformation in banking over the last two decades has not been authoritatively and critically analysed by the mainstream
academic literature. This unique collection brings together a multi-disciplinary group of leading authorities in the field to analyse and
investigate post-crisis regulation and reform. Representing the wide spectrum of non-mainstream economics and finance, topics range widely
from financial innovation to misconduct in banking, varieties of Eurozone banking to reforming dysfunctional global banking as well as topical
issues such as off-shore financial centres, Libor fixing, corporate governance and the Dodd-Frank Act. Bringing together an authoritative
range of international experts and perspectives, this invaluable body of heterodox research work provides a comprehensive compendium for
researchers and academics of banking and finance as well as regulators and policy makers concerned with the global impact of financial
institutions.
Production Planning and Control draws on practitioner experiences on the shop floor, covering everything a manufacturing or industrial
engineer needs to know on the topic. It provides basic knowledge on production functions that are essential for the effective use of PP&C
techniques and tools. It is written in an approachable style, thus making it ideal for readers with limited knowledge of production planning.
Comprehensive coverage includes quality management, lean management, factory planning, and how they relate to PP&C. End of chapter
questions help readers ensure they have grasped the most important concepts. With its focus on actionable knowledge and broad coverage
of essential reference material, this is the ideal PP&C resource to accompany work, research or study. Uses practical examples from the
industry to clearly illustrate the concepts presented Provides a basic overview of statistics to accompany the introduction to forecasting
Covers the relevance of PP&C to key emerging themes in manufacturing technology, including the Industrial Internet of Things and Industry 4
This book consists of selected peer-reviewed papers presented at the NAFEMS India Regional Conference (NIRC 2018). It covers current
topics related to advances in computer aided design and manufacturing. The book focuses on the latest developments in engineering
modelling and simulation, and its application to various complex engineering systems. Finite element method/finite element analysis,
computational fluid dynamics, and additive manufacturing are some of the key topics covered in this book. The book aims to provide a better
understanding of contemporary product design and analyses, and hence will be useful for researchers, academicians, and professionals.
This book constitutes the refereed proceedings of the 21st International Conference on Industrial and Engineering Applications of Artificial
Intelligence and Expert Systems, IEA/AIE 2008, held in Wroclaw, Poland, in June 2008. The 75 revised full papers presented were carefully
reviewed and selected from 302 submissions. The papers are organized in topical sections on computer vision, fuzzy system applications,
robot and manufacturing, data mining and KDS, neural networks, machine learning, natural language processing, internet application and
education, heuristic search, application systems, agent-based system, evolutionary and genetic algorithms, knowledge management, and
other applications. The book concludes with 15 contributions from the following special sessions: knowledge driven manufacturing systems,
joint session on adaptive networked systems and fuzzy knowledge bases, and software agents and multi-agent systems.
Vitiligo is a disorder having a significant impact in dark-skinned individuals. Along with the historical, cultural, and psychological aspects of the
disease the multifactorial pathogenesis of this disorder is discussed in detail with special emphasis on the newer hypotheses proposed in the
causation. Descriptions of the clinical aspects of the disease are supplemented with clinical photographs covering the latest therapeutic and
surgical treatment options. Nonconventional treatments such as cosmetic camouflage and tattooing are also discussed. Topics of controversy
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such as the role of diet, patient selection for surgery, and so on, are covered in depth. Key Features Discusses the recent advances in
treatment Evidence-based approach Quality of life and psychological aspects covered Nonconventional treatment options included with
practical tips on vitiligo surgery Controversial topics covered
Acute Coronary Syndrome (ACS) is a growing global menace with patients increasing in developing countries where tobacco and food play a
major role. Its treatment guidelines and research results have proliferated in academia, but practical applications lag behind that research.
This book addresses this void. Guidelines for treatment of ACS present in-depth reading for practicing cardiologists, thus preventing clinical
application. The book aims to appraise readers of real-world situations and suggestions to help them acquire up-to-date knowledge on ACS
and its effective diagnosis, prognosis and management. Key Features Covers recent advances in ACS management and pharmacotherapy
Discusses the guidelines for treatment of ACS for the professional cardiologist to apply to clinical practice Explores the topics with the help of
case scenarios Follows a concise, yet comprehensive approach Features a chapter on 'When to Transfer,' which discusses how to spot
unstable patients or those heading towards shock
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