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Note: This is the 3rd edition. If you need the 2nd edition for a course you are
taking, it can be found as a "other format" on amazon, or by searching its isbn:
1534970746 This gentle introduction to discrete mathematics is written for first
and second year math majors, especially those who intend to teach. The text
began as a set of lecture notes for the discrete mathematics course at the
University of Northern Colorado. This course serves both as an introduction to
topics in discrete math and as the "introduction to proof" course for math majors.
The course is usually taught with a large amount of student inquiry, and this text
is written to help facilitate this. Four main topics are covered: counting,
sequences, logic, and graph theory. Along the way proofs are introduced,
including proofs by contradiction, proofs by induction, and combinatorial proofs.
The book contains over 470 exercises, including 275 with solutions and over 100
with hints. There are also Investigate! activities throughout the text to support
active, inquiry based learning. While there are many fine discrete math textbooks
available, this text has the following advantages: It is written to be used in an
inquiry rich course. It is written to be used in a course for future math teachers. It
is open source, with low cost print editions and free electronic editions. This third
edition brings improved exposition, a new section on trees, and a bunch of new
and improved exercises. For a complete list of changes, and to view the free
electronic version of the text, visit the book's website at
discrete.openmathbooks.org
This unique volume presents reviews of research in several important areas of
applications of mathematical concepts to science and technology, for example
applications of inverse problems and wavelets to real world systems. The book
provides a comprehensive overview of current research of several outstanding
scholars engaged in diverse fields such as complexity theory, vertex coupling in
quantum graphs, mixing of substances by turbulence, network dynamics and
architecture, processes with rate OCo independent hysteresis, numerical
analysis of Hamilton Jacobi OCo Bellman equations, simulations of complex
stochastic differential equations, optimal flow control, shape optimal flow control,
shape optimization and aircraft designing, mathematics of brain, nanotechnology
and DNA structure and mathematical models of environmental problems. The
volume also contains contributory talks based on current researches of
comparatively young researchers participating in the conference.
This textbook commences with a brief outline of development of real numbers,
their expression as infinite decimals and their representation by points along a
line. While the first part of the textbook is analytical, the latter part deals with the
geometrical applications of the subject. Numerous examples and exercises have
been provided to support student's understanding. This textbook has been
designed to meet the requirements of undergraduate students of BA and BSc
courses.
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Provides an overview on laboratory procedures, observation and interpretation of
the laboratory investigations for use in the diagnosis of various diseases - This
easy to read book familiarizes readers with the clinical science to understand
causative factors and development of the disease process, morphological
alterations in the organs and their implications as a result of the disease - It
establishes the essential link between the basic medical sciences and the clinical
disciplines - Written with an intent to provide precise and accurate dimensions for
the scientific study of diseases and make nurses understand the content easily Covers general, cellular and systemic pathology and applications to specific
organ systems of clinical laboratory pathology
This book contains a collection of high-quality papers describing the results of
relevant investigations and cutting-edge technologies, aimed at improving key
aspects of real life, including major challenges such as the development of smart
cities, smart buildings, smart grids, and the reduction of the impact of human
activities on the environment. Sustainability requires the use of green
technologies and techniques and good practices. Artificial intelligence seems to
be an appropriate approach to optimize the use of resources. The main focus of
this book is the dissemination of novel and innovative technologies, techniques
and applications of artificial intelligence, computing and information and
communications technologies, and new digital services such as digital marketing,
smart tourism, smart agriculture, green and renewable energy sources. Besides,
this book focuses on nurturing energy trends including renewable energies, smart
grids, human activity impact, communication, behaviour, and social development,
and quality of life improvement fields based on the innovative use of sensors, big
data and the Internet of things (IoT), telecommunications and machine learning.
As electromagnetics, photonics, and materials science evolve, it is increasingly
important for students and practitioners in the physical sciences and engineering
to understand vector calculus and tensor analysis. This book provides a review of
vector calculus. This review includes necessary excursions into tensor analysis
intended as the reader's first exposure to tensors, making aspects of tensors
understandable to advanced undergraduate students. This book will also prepare
the reader for more advanced studies in vector calculus and tensor analysis.
Fiber optic communication systems covering LAN,FDDI,ISDN Coherent Optical Detection &
SDH and fibre characterization procedures and standards have been given a comprehensive
coverage.The book concludes with a short introduction to the integrated optics useful in fibre
optics in general and optical fibre telecommunication application in particular.
As a result of researchers’ and scientists’ increasing interest in pure as well as applied
mathematics in non-conventional models, particularly those using fractional calculus, MittagLeffler functions have recently caught the interest of the scientific community. Focusing on the
theory of the Mittag-Leffler functions, the present volume offers a self-contained,
comprehensive treatment, ranging from rather elementary matters to the latest research
results. In addition to the theory the authors devote some sections of the work to the
applications, treating various situations and processes in viscoelasticity, physics,
hydrodynamics, diffusion and wave phenomena, as well as stochastics. In particular the MittagLeffler functions allow us to describe phenomena in processes that progress or decay too
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slowly to be represented by classical functions like the exponential function and its successors.
The book is intended for a broad audience, comprising graduate students, university
instructors and scientists in the field of pure and applied mathematics, as well as researchers
in applied sciences like mathematical physics, theoretical chemistry, bio-mathematics, theory
of control and several other related areas.
Written for the first year engineering students of all branches, this text offers complete
coverage of Engineering Graphics course. Simple, easy to understand language is used to
explain the fundamental concepts. Large number of Step by step solved examples, practice
questions and excellent illustrations makes this text very useful for the students. Previous
years university questions are embedded in each chapter which enhances its utility from exam
point of view. feature • Simplified presentation of fundamental concepts • Step by step
procedures for solving problems helps in easy understanding • Excellent illustrations (2D &
3D) for effective visualization of the objects
"What does AI mean for your business? Read this book to find out." -- Hal Varian, Chief
Economist, Google Artificial intelligence does the seemingly impossible, magically bringing
machines to life--driving cars, trading stocks, and teaching children. But facing the sea change
that AI will bring can be paralyzing. How should companies set strategies, governments design
policies, and people plan their lives for a world so different from what we know? In the face of
such uncertainty, many analysts either cower in fear or predict an impossibly sunny future. But
in Prediction Machines, three eminent economists recast the rise of AI as a drop in the cost of
prediction. With this single, masterful stroke, they lift the curtain on the AI-is-magic hype and
show how basic tools from economics provide clarity about the AI revolution and a basis for
action by CEOs, managers, policy makers, investors, and entrepreneurs. When AI is framed as
cheap prediction, its extraordinary potential becomes clear: Prediction is at the heart of making
decisions under uncertainty. Our businesses and personal lives are riddled with such
decisions. Prediction tools increase productivity--operating machines, handling documents,
communicating with customers. Uncertainty constrains strategy. Better prediction creates
opportunities for new business structures and strategies to compete. Penetrating, fun, and
always insightful and practical, Prediction Machines follows its inescapable logic to explain how
to navigate the changes on the horizon. The impact of AI will be profound, but the economic
framework for understanding it is surprisingly simple.
Seemingly universal geometric forms unite the flow systems of engineering and nature. For
example, tree-shaped flows can be seen in computers, lungs, dendritic crystals, urban street
patterns, and communication links. In this groundbreaking book, Adrian Bejan considers the
design and optimization of engineered systems and discovers a deterministic principle of the
generation of geometric form in natural systems. Shape and structure spring from the struggle
for better performance in both engineering and nature. This idea is the basis of the new
constructal theory: the objective and constraints principle used in engineering is the same
mechanism from which the geometry in natural flow systems emerges. From heat exchangers
to river channels, the book draws many parallels between the engineered and the natural
world. Among the topics covered are mechanical structure, thermal structure, heat trees, ducts
and rivers, turbulent structure, and structure in transportation and economics. The numerous
illustrations, examples, and homework problems in every chapter make this an ideal text for
engineering design courses. Its provocative ideas will also appeal to a broad range of readers
in engineering, natural sciences, economics, and business.
This book is a ready referencer to understand the tax implication of cash deposited during
demonetization or in routine course, and the guidance on how to give response to the notices
of Department. It also provides a complete understanding of the provisions relating to
unexplained Income and Prohibition of Benami Property Transaction Act, 1988. This book has
been written with the following objectives: · Provides an idea about the tax consequences of
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demonetization; · Provides an insight into various modes used by the taxpayers to explain their
cash deposited in the bank; · Explains the conditions under which various deeming provisions
under Income Tax Act can be applied; · Highlights the requirement of documentary evidence in
support of explanation furnished by the assessee; · Covers the circumstances under which
enhancement, revision or reopening can be done; and · Highlight the circumstances under
which penal provisions in relation to cash deposits can be invoked. The present publication is
the first edition, authored by D.C. Agarwal & updated till 15th August 2020, with the following
noteworthy features: · Chapter are designed in the form of independent articles so that all the
material relating to the issue is compiled in one place · Chapter on selected questions and
answers – FAQs on the issues relating to assessment of cash deposits has also been inserted
· Topics such as power of enhancement by CIT(A) and Tribunal, re-opening and reassessment and revision under Section 263 have also been incorporated · Contents of this
book are as follows: o Introduction o After effects of Demonetization o Various Modes of Cash
Deposits o Cash Deposits and Bogus Sales & Purchases o Cash Deposits and Section 68 o
Cash Deposits and Section 69 o Cash Deposits and Section 69A o Cash Withdrawal and
Deposit o Bank Passbook and Section 68 o Books and Books of Account o Burden of Proof o
Legal Fiction under Section 68, 69 and 69A o Concept of Telescoping and Peak Credit in
relation to Cash Transaction o Substantive – Protective assessments o Cash Deposits and
Presumptive Taxation o Nature of amendment in Section 115BBE by Taxation Laws (Second
Amendment) Act, 2016 o Related Issues o Power of Enhancement o SBN Deposits in Banks
and Prohibition of Benami Property Transactions Act, 1988 o Cash Transactions and Penalties
o Reopening and Reassessment o Revision under Section 263 o FAQs

Mathematics for Computer Science
Intended as a textbook for “applied” or engineering thermodynamics, or as a reference
for practicing engineers, the book uses extensive in-text, solved examples and
computer simulations to cover the basic properties of thermodynamics. Pure
substances, the first and second laws, gases, psychrometrics, the vapor, gas and
refrigeration cycles, heat transfer, compressible flow, chemical reactions, fuels, and
more are presented in detail and enhanced with practical applications. This version
presents the material using SI Units and has ample material on SI conversion, steam
tables, and a Mollier diagram. A CD-ROM, included with the print version of the text,
includes a fully functional version of QuickField (widely used in industry), as well as
numerous demonstrations and simulations with MATLAB, and other third party
software.
This book constitutes refereed proceedings of the 4th International Conference on New
Trends in Information and Communications Technology Applications, NTICT 2020, held
on June 15, 2020. The NTICT conference was planned to take place in Baghdad on
March 11-12, 2019, but due to the COVID-19 pandemic the conference has been
postponed on June 15, 2020 and moved to the virtual format. The 15 full papers and 3
short papers presented were thoroughly reviewed and selected from 90 qualified
submissions. The volume presents the latest research results in such areas as network
protocols, overlay and other logical network structures, wireless access networks,
computer vision, machine learning, artificial Intelligence, data mining, control methods.
A three-volume work bringing together papers presented at 'SAFEPROCESS 2003',
including four plenary papers on statistical, physical-model-based and logical-modelbased approaches to fault detection and diagnosis, as well as 178 regular papers.
Divided into four parts, this work presents integrated studies and regional and case
studies, and covers environmental constraints and effects, and the behaviour of earth
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masses.
This textbook is aimed primarily at the senior undergraduate and first year graduate
students from the various engineering and sciences departments including physics,
chemistry, materials engineering, chemical engineering, electrical engineering,
mechanical engineering, bioengineering, and biology. Researchers in the areas of
nanomaterials and nanoscience will also find the book useful for building the
background necessary to understand the current literature and as a reference book.
The text assumes only a basic level of competency in physics, chemistry and
mathematics. Some of the background material and introductory matter are included in
the first few chapters and as appendices. Although this material may be familiar to
some of the students, it is the author's experience after teaching such a course for
many years that this can not be taken for granted and moreover, serves as a ready
reference to understand the text. As the area of nanoscience, nanotechnology and
nanomaterials is a fast developing one, an approach which equips the students to
comprehend the developing field rather than providing a large volume of information is
essential. With this in view, while providing a broad perspective, the book emphasizes
basics of nanoscience and nanoscale materials and goes into sufficient depth for the
reader to be able to handle numerical problems. The treatment is kept at a level which
is easily comprehensible to an undergraduate student. Solved examples are provided in
each chapter to aid understanding and a set of problems is given at the end of each
chapter.
Technology is moving at an exponential pace in this era of computational intelligence. Machine
learning has emerged as one of the most promising tools used to challenge and think beyond
current limitations. This handbook will provide readers with a leading edge to improving their
products and processes through optimal and smarter machine learning techniques. This
handbook focuses on new machine learning developments that can lead to newly developed
applications. It uses a predictive and futuristic approach, which makes machine learning a
promising tool for processes and sustainable solutions. It also promotes newer algorithms that
are more efficient and reliable for new dimensions in discovering other applications, and then
goes on to discuss the potential in making better use of machines in order to ensure optimal
prediction, execution, and decision-making. Individuals looking for machine learning-based
knowledge will find interest in this handbook. The readership ranges from undergraduate
students of engineering and allied courses to researchers, professionals, and application
designers.
"This book presents and disseminates new concepts and developments in the areas of data
warehousing and data mining, in particular on the research trends shaped during the last few
years"--Provided by publisher.
This volume collects revised versions of papers presented at the 29th Annual Conference of
the Gesellschaft für Klassifikation, the German Classification Society, held at the Otto-vonGuericke-University of Magdeburg, Germany, in March 2005. In addition to traditional subjects
like Classification, Clustering, and Data Analysis, converage extends to a wide range of topics
relating to Computer Science: Text Mining, Web Mining, Fuzzy Data Analysis, IT Security,
Adaptivity and Personalization, and Visualization.
This book is a comprehensive commentary on the Reassessment provision under the Incometax Act, as introduced by the Finance Act, 2021. It features an exhaustive discussion on both
fundamental concepts and issues arising under the new law of reassessment combined with
essential commentary on statutory provisions and the jurisprudence. It also includes crossreferences to other chapters wherever implications need to be understood entirely to assist the
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reader. The objective of this book is as follows: · [Amendments made by the Finance Act 2021]
To provide a general idea about the amendment through Finance Act, 2021 in the provisions
relating to reassessment · [Insight into Provisions] To provide an insight into various provisions
through a simple and understandable explanation · [Condition for Deeming
Provisions/Procedure] To highlight the conditions under which deeming provision of section
148 can be applied, or procedure contained in section 148A can be followed · [Case Laws
under the Old Law] To highlight to what extent propositions upheld by the Courts under the old
law can be applied under the new law · [Revision u/s 263 in Reopened Cases] To highlight the
circumstances under which revision u/s 263 in reopened cases can be done · [Penal
Provisions] To highlight the circumstances under which penal provisions in relation to escaped
income can be invoked. The Present Publication is the Latest Edition, authored by D.C.
Agarwal & Ajay Kumar Agarwal, as amended by the Finance Act 2021, with the following
noteworthy features: · [FAQs] for quick answers to 100+ selected questions relating to
assessment/reassessment · [Easy-to-Understand Commentary in Article Format with a focus
on Implications] This book is prepared in the form of an easy-to-understand commentary in an
article format, and it also provides guidance in understanding the implications of the new law
on reopening of completed assessments · [Understanding Concepts such as Inquiry,
Jurisdiction Issues, etc.] It will be helpful to understand the new concept of inquiry before the
issue of notice u/s 148 of Income-tax Act for reopening of assessment, and implications and
jurisdiction issues arising during its implementation · [Scope & Limitation of ‘Deemed
Information’] The new concept of deemed information contained in section 148, its scope and
limitation has been explained in a very lucid manner · [Interplay of Section 149 & Deemed
Information] The book also helps the reader to understand the scope and limitation of section
149 and its effect on deemed information · [Discussions on Terms which have a Broad
Interpretation] The book features thorough discussion on the scope of expressions such as: o
‘Suggest’ o ‘Books of Accounts’ o ‘Other Documents’ o ‘Evidence’ o ‘Asset’ o ‘Dumb
Information’ · It also seeks to share the intricacies and issues arising from the implementation
of the new law and their solutions The structure of the book is as follows: · The book consists
of fifteen chapters, including one on FAQ. · [Introduction] Chapter one introduces the history of
reassessment and legislative background, finally ending with a summary of the new law. It also
includes certain judicial views arising during the application of different schemes of
reassessment introduced from time to time · [Income Escaping Assessment – Section 147]
Chapter second analyses the following: o The new law as framed u/s 147 o The conditions
under which section 147 can be invoked o Scope and interpretation of various expressions
used in section 147 o Area of litigation on account of difference of views arising on the scope
of section 147 and its relationship with other sections simultaneously introduced · [Issue of
Notice where Income has Escaped Assessment – Section 148] Chapter three describes the
following: o Various parameters of section 148 o Conditions for issue and service of notice o
The concept of information o Scope and limitation of Explanations contained in section 148 o
The distinction between the two Explanations o Scope of risk management strategy o
Jurisdictional issues and limitations on initiation of proceedings u/s 148 under different
situations · [Conducting Inquiry, providing opportunity before the issue of Notice under Section
148 – Section 148A] Chapter four provides an analysis of section 148A, which includes the
following: o Scope of sub-section (a) and (b) o Comparison with principles laid down in GKN
Driveshafts (India) case [2002] 125 Taxman 963 (SC) o Scope of applicability of the procedure
laid down in this section vKind and scope of inquiries and limitation thereon o The concept of
opportunity mentioned in section 148A(b) o Consideration of reply furnished by the assessee o
Scope and limitation of order u/s 148A(d) · [Concept and Scope of Deemed Information]
Chapter five elaborates the concept of deemed information as contained in Explanation 2 to
section 148, what is ‘dumb information’ and scope and limitation of deeming fiction contained
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in this explanation and its consequences on reopening and completion of the assessment ·
[Time Limit for Notice – Section 147] Chapter six describes the following: o Scope and
limitation contained in section 149 o The condition under which it can be invoked o The
implication of various provisos contained in section 149 o The time limit for completing
reassessment under the new law o Various situations where escaped income cannot be
brought to tax after the expiry of three years from the end of the relevant assessment year ·
[Books of Account, Other Document & Evidence] Chapter seven describes the scope and
limitation of expressions ‘books of accounts, other documents and evidence’ as used in
section 149(1)(b) · [Issue and Service of Notice Generally] Chapter eight will help the readers
to understand the law, its intricacies and limitations contained in the issue and service of
notices · [Sanction for Issue of Notice – Section 151] Chapter nine analyses the scope of
section 151 under the new law · [Notice Deemed to be Valid under certain Circumstances –
Sections 292B & 292BB] Chapter ten describe the circumstances under which a notice issued
will be deemed to be valid · [Assessment and Reassessment in Search, Requisition and
Survey Cases | Revision of Reassessment Orders | Penalties] Chapter eleven to fourteen
relates to reassessment procedure including: o Reassessment in search requisition and survey
cases o Revision of reassessment orders and initiation and levy of penalties as a consequence
of reassessment · [Glimpses of Faceless Assessment under the New Law] Chapter fourteen
specifically provides a summary of faceless reassessments and model replies required to be
filed during the reassessment procedure under the new law · The last chapter (unnumbered)
contains more than 100 questions and their answers typically arising to a reader while studying
new law of reassessment
Provides an overview of Fiber Bragg Gratings (FBGs), from fundamentals to applications
Evaluates the advantages and disadvantages of particular applications, methods and
techniques Contains new chapters on sensing, femtosecond laser writing of FBGs and poling
of glass and optical fibers Includes a special version of the photonic simulator PicWave(tm),
allowing the reader to make live simulations of many of the example devices presented in the
book. This fully revised, updated and expanded second edition covers the substantial
advances in the manufacture and use of FBGs in the years since the publication of the
pioneering first edition. It presents a comprehensive treatise on FBGs and addresses issues
such as the merits of one solution over another; why particular fabrication methods are
preferred; and what advantages a user may gain from certain techniques. Beginning with the
principles of FBGs, the book progresses to discuss photosensitization of optical fibers, Bragg
grating fabrication and theory, properties of gratings, specific applications, sensing technology,
glass poling, advances in femtosecond laser writing of Bragg gratings and FBG measurement
techniques. In addition to material on telecommunications usage of FBGs, application areas
such as fiber lasers and sensors are addressed in greater detail. This special version of
Picwave is limited to modelling only the passive fibre devices covered in this book. However
the full PicWave package is capable of modelling other non-linear and active devices such as
laser diodes and SOAs as discussed in Chapter 8. More information about PicWave can be
found at www.photond.com/products/picwave.htm. In addition to researchers, scientists, and
graduate students, this book will be of interest to industrial practitioners in the field of
fabrication of fiber optic materials and devices. Raman Kashyap, Canada Research Chair
holder on Future Photonics Systems, and Professor at École Polytechnique, University of
Montréal since 2003, has researched optical fibers and devices for over 30 years. He
pioneered the fabrication of FBGs and applications in telecommunications and photonics.
Provides an overview of Fiber Bragg Gratings (FBGs), from fundamentals to applications
Evaluates the advantages and disadvantages of particular applications, methods and
techniques Contains new chapters on sensing, femtosecond laser writing of FBGs and poling
of glass and optical fibers Includes a special version of the photonic simulator PicWave(tm),
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allowing the reader to make live simulations of many of the example devices presented in the
book
Comprehensive reference for statistical distributions Continuous Univariate Distributions,
Volume 2 provides in-depth reference for anyone who applies statistical distributions in fields
including engineering, business, economics, and the sciences. Covering a range of
distributions, both common and uncommon, this book includes guidance toward extreme
value, logistics, Laplace, beta, rectangular, noncentral distributions and more. Each distribution
is presented individually for ease of reference, with clear explanations of methods of inference,
tolerance limits, applications, characterizations, and other important aspects, including
reference to other related distributions.

This book covers elementary discrete mathematics for computer science and
engineering. It emphasizes mathematical definitions and proofs as well as
applicable methods. Topics include formal logic notation, proof methods;
induction, well-ordering; sets, relations; elementary graph theory; integer
congruences; asymptotic notation and growth of functions; permutations and
combinations, counting principles; discrete probability. Further selected topics
may also be covered, such as recursive definition and structural induction; state
machines and invariants; recurrences; generating functions.
B.E./B.Tech. Students of Second Semester of MDU, Rohtak and Kurushetra
University, Kurushetra.
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