ENGINEERING OPTIMIZATION LECTURE NOTES

A MASTERPIECE OF INGENUITY: UNLOCKING THE SECRETS

ofF ‘ENGINEERING OPTIMIZATION LECTURE NoTes’

PREPARE YOURSELVES, DEAR READERS, FOR AN EXPEDITION INTO A REALM WHERE LOGIC DANCES WITH
IMAGINATION, AND THE VERY FABRIC OF POSSIBILITY IS WOVEN THROUGH THE ELEGANT THREADS OF
OPTIMIZATION. “ENGINEERING OPTIMIZATION LECTURE NOTES” IS NOT MERELY A TEXTBOOK; IT IS A
PORTAL, A WHIMSICAL YET RIGOROUSLY STRUCTURED UNIVERSE THAT WILL IGNITE YOUR INTELLECTUAL
CURIOSITY AND, DARE | SAY, CAPTURE YOUR HEART. FORGET DUSTY LECTURE HALLS AND IMPENETRABLE

JARGON; THIS BOOK OFFERS AN EXPERIENCE AS DELIGHTFUL AS IT IS ILLUMINATING.

AN IMAGINATIVE SETTING THAT SPARKS W ONDER

THE “SETTING” OF THIS EXTRAORDINARY WORK IS NOTHING SHORT OF INGENIOUS. PICTURE A VIBRANT
CITYSCAPE, METICULOUSLY DESIGNED NOT WITH BRICKS AND MORTAR, BUT WITH ALGORITHMS AND
EFFICIENCIES. EACH CHAPTER UNFOLDS LIKE A NEW DISTRICT, REVEALING THE INTRICATE BEAUTY OF HOW
COMPLEX PROBLEMS ARE DISSECTED AND SOLVED. YOU'LL FIND YOURSELF NAVIGATING BUSTLING
“CONSTRAINT MARKETS,” EXPLORING SERENE “OBJECTIVE FUNCTION GARDENS,” AND MARVELING AT THE
ELEGANT ARCHITECTURE OF “OPTIMIZATION ALGORITHMS.” |T’S A WORLD SO VIVIDLY RENDERED, YOU’LL
FEEL COMPELLED TO SKETCH YOUR OWN MAPS AND DEVISE YOUR PERSONAL SHORTCUTS. THE AUTHORS
HAVE MANAGED THE REMARKABLE FEAT OF TRANSFORMING ABSTRACT CONCEPTS INTO A TANGIBLE,

ENGAGING LANDSCAPE, MAKING EVEN THE MOST DAUNTING MATHEMATICAL LANDSCAPES FEEL WELCOMING
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AND RIPE FOR EXPLORATION.

EmoTIONAL DEPTH: THE THRILL OF DISCOVERY

WHILE OSTENSIBLY A GUIDE TO OPTIMIZATION, “ENGINEERING OPTIMIZATION LECTURE NOTES” POSSESSES
A SURPRISING AND DEEPLY SATISFYING EMOTIONAL DEPTH. THE “CHARACTERS” IN THIS NARRATIVE ARE
THE PROBLEMS THEMSELVES, EACH PRESENTING A UNIQUE CHALLENGE, A KNOT OF COMPLEXITY WAITING
TO BE UNTANGLED. AS YOU DELVE INTO THEIR INTRICACIES, YOU'LL EXPERIENCE THE EXHILARATING RUSH
OF UNDERSTANDING, THE QUIET TRIUMPH OF SOLVING A PUZZLE, AND THE PROFOUND SATISFACTION OF
DISCOVERING ELEGANT SOLUTIONS. THERE'S A GENUINE SENSE OF ACCOMPLISHMENT THAT RESONATES
THROUGHOUT THE TEXT, A TESTAMENT TO THE AUTHORS' ABILITY TO IMBUE EVEN THE MOST
TECHNICAL SUBJECTS WITH A SENSE OF PURPOSE AND ACHIEVEMENT. |T’S THE JOY OF INTELLECTUAL

DISCOVERY, AMPLIFIED AND ELEGANTLY PRESENTED.

UNIVERSAL APPEAL: A JOURNEY FOR EVERY MIND

THIS IS NOT A BOOK THAT CONFINES ITSELF TO THE IVORY TOWERS OF ACADEMIA. “ENGINEERING
OPTIMIZATION LECTURE NOTES” BOASTS A UNIVERSAL APPEAL THAT WILL ENCHANT STUDENTS AND
SEASONED PROFESSIONALS ALIKE, AND INDEED, ANY CURIOUS SOUL SEEKING TO UNDERSTAND THE ART OF
MAKING THINGS BETTER. W/HETHER YOU ARE WRESTLING WITH YOUR FIRST CALCULUS EQUATION OR
HAVE DECADES OF ENGINEERING EXPERIENCE, THE CLARITY, THE WIT, AND THE SHEER ELEGANCE OF THE
EXPLANATIONS WILL RESONATE. IT'S A JOURNEY THAT DEMOCRATIZES COMPLEX IDEAS, MAKING THEM
ACCESSIBLE AND INSPIRING. BOOK CLUBS WILL FIND FERTILE GROUND FOR LIVELY DISCUSSIONS,
DISSECTING THE DIFFERENT APPROACHES AND MARVELING AT THE UNIVERSAL PRINCIPLES AT PLAY.
LITERATURE ENTHUSIASTS WILL APPRECIATE THE MASTERFUL STORYTELLING WOVEN INTO THE FABRIC OF

THE TECHNICAL CONTENT.

WITHIN ITS PAGES, YOU WILL FIND:
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A DAZZLING ARRAY OF OPTIMIZATION TECHNIQUES, PRESENTED WITH THE FLAIR OF A MASTER CHEF REVEALING THEIR

SIGNATURE RECIPES.

THOUGHT-PROVOKING EXAMPLES THAT TRANSCEND MERE APPLICATION, ILLUSTRATING THE PHILOSOPHICAL

UNDERPINNINGS OF EFFICIENT DESIGN.
HUMOROUS ASIDES AND INSIGHTFUL ANECDOTES THAT KEEP THE PAGES TURNING AND YOUR SPIRITS HIGH.

A PROFOUND APPRECIATION FOR THE BEAUTY OF MATHEMATICS WHEN WIELDED AS A TOOL FOR PROGRESS AND

INNOVATION.

A TiMeLess CLASSIC WORTH EXPERIENCING

“ENGINEERING OPTIMIZATION LECTURE NOTES” IS MORE THAN A GUIDE, IT IS AN INVITATION TO THINK
DIFFERENTLY, TO SEE THE WORLD THROUGH THE LENS OF POSSIBILITY AND IMPROVEMENT. IT IS A BOOK
THAT WILL EQUIP YOU WITH THE MENTAL TOOLS TO TACKLE CHALLENGES NOT JUST IN ENGINEERING,
BUT IN ALL FACETS OF LIFE. THE LESSONS LEARNED HERE ARE NOT CONFINED TO EQUATIONS;, THEY ARE
LESSONS IN PROBLEM-SOLVING, CRITICAL THINKING, AND THE ELEGANT PURSUIT OF THE OPTIMAL. THiS
BOOK IS A TESTAMENT TO THE ENDURING POWER OF CLEAR EXPLANATION AND IMAGINATIVE
PRESENTATION. ITS IMPACT ON ITS READERS IS PROFOUND, FOSTERING A SENSE OF EMPOWERMENT AND A

RENEWED PASSION FOR THE ART OF MAKING THINGS WORK, BETTER.

IN CONCLUSION, THIS IS NOT JUST A RECOMMENDED READ, IT IS AN ESSENTIAL EXPERIENCE. “ENGINEERING
OPTIMIZATION LECTURE NOTES” IS A TIMELESS CLASSIC THAT CONTINUES TO CAPTURE HEARTS

WORLDWIDE BY DEMONSTRATING THE INHERENT BEAUTY AND PROFOUND PRACTICALITY OF OPTIMIZING OUR
WORLD. DO YOURSELF A FAVOR, AND EMBARK ON THIS MAGICAL JOURNEY. YoU WILL EMERGE NOT JUST

ENLIGHTENED, BUT INSPIRED.

ALGORITHMS FOR NON-LINEAR OPTIMIZATIONOPTIMIZATION IN SYSTEMS AND CONTROLADVANCING
RESEARCH IN INFORMATION AND COMMUNICATION TECHNOLOGYHANDBOOK OF APPROXIMATION
ALGORITHMS AND METAHEURISTICSOPTIMIZATION IN SYSTEMS AND CONTROLHANDBOOK OF

HEURISTICSNOTES ON OPTIMIZATIONINTELLIGENT SYSTEMSCOMPUTATIONAL MANAGEMENTRESEARCH IN
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COMPUTER SCIENCE IN THE BULGARIAN ACADEMY OF SCIENCESMULTI-OBJECTIVE SWARM
INTELLIGENCEALGORITHMS FOR CONSTRAINED OPTIMIZATIONCOMBINATORIAL OPTIMIZATION: LECTURE
NoTes For CS363/OR349COMBINATORIAL OPTIMIZATIONOPTIMIZATION IN SYSTEMS AND
CoNTROLOPTIMIZATION IN SYSTEMS AND CoNTROLECAI 2020O0PTIMALITY AND STABILITY IN
MATHEMATICAL PROGRAMMINGLECTURE NOTES FOR A SHORT COURSE IN UNCONSTRAINED
OpTiMizATIONLIBRARY OF CoNGRess CATALOGS F.A. LooTsMA ToN VAN DEN BooMm MICHAEL
GoeDICKE TeoFILo F. GonzaLEz ToN VAN DEN BooM RAFAEL MARTEl PrAVIN PRATAP VARAIYA
BoapaN M. WiLAMOWwSKI SRIKANTA PATNAIK KrRASSIMIR T. ATANASSOV SATCHIDANANDA DeHURI F.A.
LooTsmMA A. V. GoLbpeerG ANDREW V. GOLDBERG TON VAN DEN BooM ToN VAN DEN Boom
Gluseppe De GlIAcoMo MoNIQUE GUIGNARD-SPIELBERG JOHN E. DeEnnIS LiBrRARY oF CONGRESS
ALGORITHMS FOR NON-LINEAR OPTIMIZATION OPTIMIZATION IN SYSTEMS AND CONTROL ADVANCING
RESEARCH IN INFORMATION AND COMMUNICATION TECHNOLOGY HANDBOOK OF APPROXIMATION
ALGORITHMS AND METAHEURISTICS OPTIMIZATION IN SYSTEMS AND CoONTROL HANDBOOK OF HEURISTICS
NoTes oN OPTIMIZATION INTELLIGENT SYSTEMS COMPUTATIONAL MANAGEMENT RESEARCH IN COMPUTER
SCIENCE IN THE BULGARIAN ACADEMY OF SCIENCES MULTI-OBJECTIVE SWARM INTELLIGENCE ALGORITHMS
For ConsTRAINED OpTIMIZATION COMBINATORIAL OpTIMIZATION: LECTURE NoTes For CS363/OR349
COMBINATORIAL OPTIMIZATION OPTIMIZATION IN SYSTEMS AND CoNTROL OPTIMIZATION IN SYSTEMS AND
ConTroL ECAI 2020 OPTIMALITY AND STABILITY IN MATHEMATICAL PROGRAMMING LECTURE NOTES
FOR A SHORT CoUrSE IN UNCONSTRAINED OPTIMIZATION LIBRARY OF ConNGREsS CATALOGS F.A.
LooTsmA Ton VAN DEN Boom MicHAEL Goepicke TEoFILO F. GONZALEZ TON VAN DEN Boom RAFAEL
MaRTE] Pravin PRATAP VARAIYA BoGDAN M. WiLAMOWSKI SRIKANTA PATNAIK KrRASsIMR T.
ATANASSOV SATCHIDANANDA DEHURI F.A. LooTsma A. V. GoLpeerG ANDREVW V. GOLDBERG TON
VAN DEN Boom Ton VAN DEN Boom Giuserpe DE Giacomo MoNIQUE GUIGNARD-SPIELBERG JOHN E.

Dennis LisrarRY ofF CONGRESS

FOR 60 YEARS THE INTERNATIONAL FEDERATION FOR INFORMATION PROCESSING IFIP HAS BEEN ADVANCING

RESEARCH IN INFORMATION AND COMMUNICATION TECHNOLOGY ICT THIS BOOK LOOKS INTO BOTH PAST
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EXPERIENCES AND FUTURE PERSPECTIVES USING THE CORE OF IFIP S COMPETENCE ITS TECHNICAL
COMMITTEES TCS AND WORKING GROUPS WGS SOON AFTER IFIP WAS FOUNDED IT ESTABLISHED TCS AND
RELATED WGS TO FOSTER THE EXCHANGE AND DEVELOPMENT OF THE SCIENTIFIC AND TECHNICAL ASPECTS
OF INFORMATION PROCESSING IFIP TCS ARE AS DIVERSE AS THE DIFFERENT ASPECTS OF INFORMATION
PROCESSING BUT THEY SHARE THE FOLLOWING AIMS TO ESTABLISH AND MAINTAIN LIAISON WITH
NATIONAL AND INTERNATIONAL ORGANIZATIONS WITH ALLIED INTERESTS AND TO FOSTER COOPERATIVE
ACTION COLLABORATIVE RESEARCH AND INFORMATION EXCHANGE TO IDENTIFY SUBJECTS AND PRIORITIES
FOR RESEARCH TO STIMULATE THEORETICAL WORK ON FUNDAMENTAL ISSUES AND TO FOSTER
FUNDAMENTAL RESEARCH WHICH WILL UNDERPIN FUTURE DEVELOPMENT TO PROVIDE A FORUM FOR
PROFESSIONALS WITH A VIEW TO PROMOTING THE STUDY COLLECTION EXCHANGE AND DISSEMINATION OF
IDEAS INFORMATION AND RESEARCH FINDINGS AND THEREBY TO PROMOTE THE STATE OF THE ART TO
SEEK AND USE THE MOST EFFECTIVE WAYS OF DISSEMINATING INFORMATION ABOUT IFIP S WORK
INCLUDING THE ORGANIZATION OF CONFERENCES WORKSHOPS AND SYMPOSIA AND THE TIMELY PRODUCTION
OF RELEVANT PUBLICATIONS TO HAVE SPECIAL REGARD FOR THE NEEDS OF DEVELOPING COUNTRIES AND
TO SEEK PRACTICABLE WAYS OF WORKING WITH THEM TO ENCOURAGE COMMUNICATION AND TO
PROMOTE INTERACTION BETWEEN USERS PRACTITIONERS AND RESEARCHERS TO FOSTER INTERDISCIPLINARY
WORK AND IN PARTICULAR TO COLLABORATE WITH OTHER TECHNICAL COMMITTEES AND WORKING
GROUPS THE 17 CONTRIBUTIONS IN THIS BOOK DESCRIBE THE SCIENTIFIC TECHNICAL AND FURTHER WORK
IN TCS AND WGS AND IN MANY CASES ALSO ASSESS THE FUTURE CONSEQUENCES OF THE WORK S
RESULTS THESE CONTRIBUTIONS EXPLORE THE DEVELOPMENTS OF IFIP AND THE ICT PROFESSION NOW AND
OVER THE NEXT 60 YEARS THE CONTRIBUTIONS ARE ARRANGED PER TC AND CONCLUDE WITH THE

CHAPTER ON THE IFIP CODE OF ETHICS AND CONDUCT

DELINEATING THE TREMENDOUS GROWTH IN THIS AREA THE HANDBOOK OF APPROXIMATION ALGORITHMS
AND METAHEURISTICS COVERS FUNDAMENTAL THEORETICAL TOPICS AS WELL AS ADVANCED PRACTICAL
APPLICATIONS IT IS THE FIRST BOOK TO COMPREHENSIVELY STUDY BOTH APPROXIMATION ALGORITHMS

AND METAHEURISTICS STARTING WITH BASIC APPROACHES THE HANDBOOK PRESENTS THE METHODOLOGIES
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TO DESIGN AND ANALYZE EFFICIENT APPROXIMATION ALGORITHMS FOR A LARGE CLASS OF PROBLEMS AND
TO ESTABLISH INAPPROXIMABILITY RESULTS FOR ANOTHER CLASS OF PROBLEMS IT ALSO DISCUSSES
LOCAL SEARCH NEURAL NETWORKS AND METAHEURISTICS AS WELL AS MULTIOBJECTIVE PROBLEMS
SENSITIVITY ANALYSIS AND STABILITY AFTER LAYING THIS FOUNDATION THE BOOK APPLIES THE
METHODOLOGIES TO CLASSICAL PROBLEMS IN COMBINATORIAL OPTIMIZATION COMPUTATIONAL GEOMETRY
AND GRAPH PROBLEMS IN ADDITION IT EXPLORES LARGE SCALE AND EMERGING APPLICATIONS IN NETWORKS
BIOINFORMATICS VLSI GAME THEORY AND DATA ANALYSIS UNDOUBTEDLY SPARKING FURTHER
DEVELOPMENTS IN THE FIELD THIS HANDBOOK PROVIDES THE ESSENTIAL TECHNIQUES TO APPLY
APPROXIMATION ALGORITHMS AND METAHEURISTICS TO A WIDE RANGE OF PROBLEMS IN COMPUTER
SCIENCE OPERATIONS RESEARCH COMPUTER ENGINEERING AND ECONOMICS ARMED WITH THIS INFORMATION
RESEARCHERS CAN DESIGN AND ANALYZE EFFICIENT ALGORITHMS TO GENERATE NEAR OPTIMAL SOLUTIONS

FOR A WIDE RANGE OF COMPUTATIONAL INTRACTABLE PROBLEMS

THE HANDBOOK OF HEURISTICS CONSISTS OF FIVE MAIN PARTS SEARCH STRATEGIES LOCAL SEARCH
METAHEURISTICS ANALYSIS AND IMPLEMENTATIONS AND APPLICATIONS THEY COVER FROM SEARCH
METHODS AND METHODOLOGICAL ASPECTS SUCH AS MATHEURISTICS THE EXCITING FIELD IN WHICH
MATHEMATICAL PROGRAMMING IS COMBINED WITH HEURISTICS TO APPLICATIONS THAT PROVIDE THE
PRACTITIONER WITH A DESCRIPTION OF SOME RELEVANT OPTIMIZATION ISSUES IN A NUMBER OF SPECIFIC
APPLICATION AREAS SUCH AS SCHEDULING VEHICLE ROUTING OR NETWORK OPTIMIZATION THE FIRST
EDITION OF THE HANDBOOK OF HEURISTICS WAS PUBLISHED IN 2018 AND CONTAINED 47 CHAPTERS IN
THIS SECOND EDITION THE AUTHORS REVISED 30 OF THEM TO INCLUDE NEW DEVELOPMENTS IN THE AREA
THAT APPEARED IN THE LAST FEW YEARS IN PARTICULAR THE READER MAY FIND 14 CHAPTERS IN
SEARCH STRATEGIES INCLUDING A NEW CHAPTER ON DEEP LEARNING 4 IN LOCAL SEARCH 14 IN
METAHEURISTICS 5 IN ANALYSIS AND IMPLEMENTATIONS AND 24 IN APPLICATIONS THE INCLUSION oF 14

NEW CHAPTERS MAKES THIS SECOND EDITION EVEN MORE COMPREHENSIVE TOTALING &1 CHAPTERS

THE INDUSTRIAL ELECTRONICS HANDBOOK SECOND EDITION COMBINES TRADITIONAL AND NEWER MORE
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SPECIALIZED KNOWLEDGE THAT WILL HELP INDUSTRIAL ELECTRONICS ENGINEERS DEVELOP PRACTICAL

SOLUTIONS FOR THE DESIGN AND IMPLEMENTATION OF HIGH POWER APPLICATIONS EMBRACING THE BROAD

TECHNOLOGICAL SCOPE OF THE FIELD THIS COLLECTION EXPLORES FUNDAMENTAL AREAS INCLUDING

ANALOG AND DIGITAL CIRCUITS ELECTRONICS ELECTROMAGNETIC MACHINES SIGNAL PROCESSING AND

INDUSTRIAL CONTROL AND COMMUNICATIONS SYSTEMS IT ALSO FACILITATES THE USE OF INTELLIGENT

SYSTEMS SUCH AS NEURAL NETWORKS FUZZY SYSTEMS AND EVOLUTIONARY METHODS IN TERMS OF A

HIERARCHICAL STRUCTURE THAT MAKES FACTORY CONTROL AND SUPERVISION MORE EFFICIENT BY

ADDRESSING THE NEEDS OF ALL PRODUCTION COMPONENTS ENHANCING ITS VALUE THIS FULLY UPDATED

COLLECTION PRESENTS RESEARCH AND GLOBAL TRENDS AS PUBLISHED IN THE IEEE TRANSACTIONS ON

INDUSTRIAL ELECTRONICS JOURNAL ONE OF THE LARGEST AND MOST RESPECTED PUBLICATIONS IN THE

FIELD AS INTELLIGENT SYSTEMS CONTINUE TO REPLACE AND SOMETIMES OUTPERFORM HUMAN INTELLIGENCE

IN DECISION MAKING PROCESSES THEY HAVE MADE SUBSTANTIAL CONTRIBUTIONS TO THE SOLUTION OF

VERY COMPLEX PROBLEMS AS A RESULT THE FIELD OF COMPUTATIONAL INTELLIGENCE HAS BRANCHED

OUT IN SEVERAL DIRECTIONS FOR INSTANCE ARTIFICIAL NEURAL NETWORKS CAN LEARN HOW TO

CLASSIFY PATTERNS SUCH AS IMAGES OR SEQUENCES OF EVENTS AND EFFECTIVELY MODEL COMPLEX

NONLINEAR SYSTEMS SIMPLE AND EASY TO IMPLEMENT FUZZY SYSTEMS CAN BE APPLIED TO SUCCESSFUL

MODELING AND SYSTEM CONTROL ILLUSTRATING HOW THESE AND OTHER TOOLS HELP ENGINEERS MODEL

NONLINEAR SYSTEM BEHAVIOR DETERMINE AND EVALUATE SYSTEM PARAMETERS AND ENSURE OVERALL

SYSTEM CONTROL INTELLIGENT SYSTEMS ADDRESSES VARIOUS ASPECTS OF NEURAL NETWORKS AND FUZZY

SYSTEMS FOCUSES ON SYSTEM OPTIMIZATION COVERING NEW TECHNIQUES SUCH AS EVOLUTIONARY

METHODS SWARM AND ANT COLONY OPTIMIZATIONS DISCUSSES SEVERAL APPLICATIONS THAT DEAL WITH

METHODS OF COMPUTATIONAL INTELLIGENCE OTHER VOLUMES IN THE SET FUNDAMENTALS OF INDUSTRIAL

ELECTRONICS POWER ELECTRONICS AND MOTOR DRIVES CONTROL AND MECHATRONICS INDUSTRIAL

COMMUNICATION SYSTEMS

THIS BOOK OFFERS A TIMELY REVIEW OF CUTTING EDGE APPLICATIONS OF COMPUTATIONAL INTELLIGENCE

TO BUSINESS MANAGEMENT AND FINANCIAL ANALYSIS IT COVERS A WIDE RANGE OF INTELLIGENT AND

7 Engineering Optimization Lecture Notes



ENGINEERING OPTIMIZATION LecTUure NoTes

OPTIMIZATION TECHNIQUES REPORTING IN DETAIL ON THEIR APPLICATION TO REAL WORLD PROBLEMS
RELATING TO PORTFOLIO MANAGEMENT AND DEMAND FORECASTING DECISION MAKING KNOWLEDGE

ACQUISITION AND SUPPLY CHAIN SCHEDULING AND MANAGEMENT

THIS BOOK IS A COLLECTION OF PAPERS DEVOTED TO THE EMERGENCE AND DEVELOPMENT IN BULGARIAN
ACADEMY OF SCIENCES OF SOME OF THE AREAS OF INFORMATICS INCLUDING ARTIFICIAL INTELLIGENCE THE
PAPERS ARE PREPARED BY SPECIALISTS FROM THE ACADEMY SOME OF WHOM ARE AMONG THE FOUNDERS
OF THESE SCIENTIFIC AND APPLICATION AREAS IN BULGARIA AND IN SOME CASES IN THE WORLD THE
BOOK IS INTERESTING FOR SPECIALISTS IN INFORMATICS AND COMPUTER SCIENCE AND RESEARCHERS IN

HISTORY OF SCIENCES

THE AIM OF THIS BOOK IS TO UNDERSTAND THE STATE OF THE ART THEORETICAL AND PRACTICAL
ADVANCES OF SWARM INTELLIGENCE IT COMPRISES SEVEN CONTEMPORARY RELEVANT CHAPTERS IN
CHAPTER 1 A REVIEW OF BACTERIA FORAGING OPTIMIZATION BFO TECHNIQUES FOR BOTH SINGLE AND
MULTIPLE CRITERIONS PROBLEM IS PRESENTED A SURVEY ON SWARM INTELLIGENCE FOR MULTIPLE AND
MANY OBJECTIVES OPTIMIZATION IS PRESENTED IN CHAPTER 2 ALONG WITH A TOPICAL STUDY ON EEG
SIGNAL ANALYSIS WITHOUT COMPROMISING THE EXTENSIVE SIMULATION STUDY A COMPARATIVE STUDY
OF VARIANTS OF MOPSO IS PROVIDED IN CHAPTER 3 INTRACTABLE PROBLEMS LIKE SUBSET AND JOB
SCHEDULING PROBLEMS ARE DISCUSSED IN CHAPTERS 4 AND 7/ BY DIFFERENT HYBRID SWARM INTELLIGENCE
TECHNIQUES AN ATTEMPT TO STUDY IMAGE ENHANCEMENT BY ANT COLONY OPTIMIZATION IS MADE IN

CHAPTER 5 FINALLY CHAPTER / COVERS THE ASPECT OF UNCERTAINTY IN DATA BY HYBRID PSO

THIS BOOK PRESENTS THE PROCEEDINGS OF THE 24TH EUROPEAN CONFERENCE ON ARTIFICIAL INTELLIGENCE
ECAl 2020 HELD IN SANTIAGO DE COMPOSTELA SPAIN FROM 29 AUGUST To 8 sepTeMBer 2020 THE
CONFERENCE WAS POSTPONED FROM JUNE AND MUCH OF T CONDUCTED ONLINE DUE TO THE covib 19
RESTRICTIONS THE CONFERENCE IS ONE OF THE PRINCIPAL OCCASIONS FOR RESEARCHERS AND
PRACTITIONERS OF Al TO MEET AND DISCUSS THE LATEST TRENDS AND CHALLENGES IN ALL FIELDS OF Al

AND TO DEMONSTRATE INNOVATIVE APPLICATIONS AND USES OF ADVANCED Al TECHNOLOGY THE BOOK
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ALSO INCLUDES THE PROCEEDINGS OF THE 10TH CONFERENCE ON PRESTIGIOUS APPLICATIONS OF
ARTIFICIAL INTELLIGENCE PAIS 2020 HELD AT THE SAME TIME A RECORD NUMBER OF MORE THAN ]
700 sUBMISSIONS WAS RECEIVED FOR ECAI 2020 ofF wHICH 1 443 WERE REVIEWED OF THESE 361
FULL PAPERS AND 306 HIGHLIGHT PAPERS WERE ACCEPTED AN ACCEPTANCE RATE OF 25 FOR FULL
PAPERS AND 45 FOR HIGHLIGHT PAPERS THE BOOK IS DIVIDED INTO THREE SECTIONS ECAI FULL PAPERS
ECAl HIGHLIGHT PAPERS AND PAIS PAPERS THE TOPICS OF THESE PAPERS COVER ALL ASPECTS OF Al
INCLUDING AGENT BASED AND MULTI AGENT SYSTEMS COMPUTATIONAL INTELLIGENCE CONSTRAINTS AND
SATISFIABILITY GAMES AND VIRTUAL ENVIRONMENTS HEURISTIC SEARCH HUMAN ASPECTS IN Al
INFORMATION RETRIEVAL AND FILTERING KNOWLEDGE REPRESENTATION AND REASONING MACHINE LEARNING
MULTIDISCIPLINARY TOPICS AND APPLICATIONS NATURAL LANGUAGE PROCESSING PLANNING AND
SCHEDULING ROBOTICS SAFE EXPLAINABLE AND TRUSTWORTHY Al SEMANTIC TECHNOLOGIES UNCERTAINTY
IN Al AND VISION THE BOOK WILL BE OF INTEREST TO ALL THOSE WHOSE WORK INVOLVES THE USE OF

Al TECHNOLOGY

EVENTUALLY, ENGINEERING
OpTIMiZATION LeCcTURE NOTES
WILL VERY DISCOVER A
ADDITIONAL EXPERIENCE AND
CAPABILITY BY SPENDING MORE
CASH. NEVERTHELESS WHEN?
REALIZE YOU CONSENT THAT
YOU REQUIRE TO GET THOSE
ALL NEEDS NEXT HAVING
SIGNIFICANTLY CASH? WHY
DONT YOU ATTEMPT TO

ACQUIRE SOMETHING BASIC IN

THE BEGINNING? THATS
SOMETHING THAT WILL GUIDE
YOU TO UNDERSTAND EVEN
MORE ENGINEERING OPTIMIZATION

LECTURE NOTESON THE SUBJECT

OF THE GLOBE, EXPERIENCE, SOME

PLACES, BEARING IN MIND
HISTORY, AMUSEMENT, AND A
LOT MORE? |T IS YOUR VERY

ENGINEERING OPTIMIZATION

LECTURE NOTESOWN GROW OLD

TO PLAY A PART REVIEWING

HABIT. IN THE MIDDLE OF GUIDES

YOU COULD ENJOY NOW IS
ENGINEERING OPTIMIZATION

LEcTURE NOTES BELOW.

1. WHAT IS A ENGINEERING
OpTIMIZATION LECTURE NOTES
PDF? A PDF (PoRTABLE
DOCUMENT FORMAT) IS A FILE
FORMAT DEVELOPED BY ADOBE
THAT PRESERVES THE LAYOUT
AND FORMATTING OF A
DOCUMENT, REGARDLESS OF THE

SOFTWARE, HARDWARE, OR

Engineering Optimization Lecture Notes



ENGINEERING OPTIMIZATION LecTUure NoTes

OPERATING SYSTEM USED TO

VIEW OR PRINT IT.

2. How Do | CREATE A ENGINEERING
OPTIMIZATION LECTURE NOTES
PDF? THERE ARE SEVERAL WAYS

TO CREATE A PDF:

3. USE SOFTWARE LIKE ADOBE
ACROBAT, MiCROSOFT W ORD,
or GooGLE Docs, WHICH OFTEN
HAVE BUILT-IN PDF CREATION
TooLs. PrRINT To PDF: Many
APPLICATIONS AND OPERATING
SYSTEMS HAVE A “PRINT TO
PDF” OPTION THAT ALLOWS
YOU TO SAVE A DOCUMENT AS
A PDF FILE INSTEAD OF PRINTING
IT ON PAPER. ONLINE
CONVERTERS: THERE ARE VARIOUS
ONLINE TOOLS THAT CAN
CONVERT DIFFERENT FILE TYPES

TO PDF.

4. How po | EDIT A ENGINEERING
OpTIMIZATION LECTURE NOTES
PDF? EbiTinG A PDF cAN BE
DONE WITH SOFTWARE LIKE
ADOBE ACROBAT, WHICH
ALLOWS DIRECT EDITING OF
TEXT, IMAGES, AND OTHER
ELEMENTS WITHIN THE PDF. SoMe

FREE TooLs, LIKE PDFESCAPE OR
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SMALLPDF, ALSO OFFER BASIC

EDITING CAPABILITIES.

. How po | converT A

ENGINEERING OPTIMIZATION
LecTure NoTes PDF To
ANOTHER FILE FORMAT? THERE
ARE MULTIPLE WAYS TO
CONVERT A PDF TO ANOTHER

FORMAT!

. USE ONLINE CONVERTERS LIKE

SMALLPDF, ZAMZAR, OR ADOBE

ACROBATS EXPORT FEATURE TO

CONVERT PDFs To FORMATS LIKE

Worp, ExceL, JPEG, ETC.
SOFTWARE LIKE ADOBE
ACROBAT, MICROSOFT W ORD,
OR OTHER PDF EDITORS MAY
HAVE OPTIONS TO EXPORT OR
SAVE PDFs IN DIFFERENT

FORMATS.

. How po | PASSWORD-PROTECT

A ENGINEERING OPTIMIZATION
LecTure NoTes PDF? MosT
PDF EDITING SOFTWARE ALLOWS
YOU TO ADD PASSWORD
PROTECTION. IN ADOBE
ACROBAT, FOR INSTANCE, YOU

cAN Go TO "FILE” ->

"PropPerTIES” -> “SECURITY” TO

SET A PASSWORD TO RESTRICT

ACCESS OR EDITING CAPABILITIES.

8. ARE THERE ANY FREE
ALTERNATIVES TO ADOBE
ACROBAT FOR WORKING WITH
PDFs? YES, THERE ARE MANY
FREE ALTERNATIVES FOR WORKING

wITH PDFs, sucH as:

Q. LireOFFICE: OFFers PDF EDITING
FEATURES. PDFsaM: ALLoWwS
SPLITTING, MERGING, AND EDITING
PDFs. FoxiT READER: PROVIDES
BASIC PDF VIEWING AND EDITING

CAPABILITIES.

10. How po | compress A PDF
FILE? YOU CAN USE ONLINE
TOOLS LIKE SMALLPDF,
ILovePDF, or DEskToP
SOFTWARE LIKE ADOBE ACROBAT
TO coMPresS PDF FILES
WITHOUT SIGNIFICANT QUALITY
LosSs. COMPRESSION REDUCES THE
FILE SIZE, MAKING IT EASIER TO

SHARE AND DOWNLOAD.

11. CAN | FILL OUT FORMS IN A
PDF FiLE? YEs, mosT PDF
VIEWERS/EDITORS LIKE ADOBE
AcroBAT, Preview (oN Mac),
OR VARIOUS ONLINE TOOLS
ALLOW YOU TO FILL OUT FORMS

IN PDF FILES BY SELECTING TEXT
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FIELDS AND ENTERING

INFORMATION.

12. ARE THERE ANY RESTRICTIONS
WHEN WORKING WITH PDFs?
SoMe PDFs MIGHT HAVE
RESTRICTIONS SET BY THEIR
CREATOR, SUCH AS PASSWORD
PROTECTION, EDITING
RESTRICTIONS, OR PRINT
RESTRICTIONS. BREAKING THESE
RESTRICTIONS MIGHT REQUIRE
SPECIFIC SOFTWARE OR TOOLS,
WHICH MAY OR MAY NOT BE
LEGAL DEPENDING ON THE
CIRCUMSTANCES AND LOCAL

LAWS.

INTRODUCTION

THE DIGITAL AGE HAS
REVOLUTIONIZED THE WAY WE
READ, MAKING BOOKS MORE
ACCESSIBLE THAN EVER. W/ITH
THE RISE OF EBOOKS, READERS
CAN NOW CARRY ENTIRE
LIBRARIES IN THEIR POCKETS.
AMONG THE VARIOUS SOURCES
FOR EBOOKS, FREE EBOOK SITES

HAVE EMERGED AS A POPULAR
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CHOICE. THESE SITES OFFER A
TREASURE TROVE OF KNOWLEDGE
AND ENTERTAINMENT WITHOUT
THE COST. BUT WHAT MAKES
THESE SITES SO VALUABLE, AND
WHERE CAN YOU FIND THE BEST
ONES? LET'S DIVE INTO THE

WORLD OF FREE EBOOK SITES.

BeNeriTs oF Free Esook

SiTes

WHEN IT COMES TO READING,
FREE EBOOK SITES OFFER

NUMEROUS ADVANTAGES.

CosT SAVINGS

FIRST AND FOREMOST, THEY
SAVE YOU MONEY. BUYING
BOOKS CAN BE EXPENSIVE,
ESPECIALLY IF YOU'RE AN AVID
READER. FREE EBOOK SITES
ALLOW YOU TO ACCESS A
VAST ARRAY OF BOOKS

WITHOUT SPENDING A DIME.

ACCESSIBILITY

THESE SITES ALSO ENHANCE
ACCESSIBILITY. W/HETHER YOU'RE
AT HOME, ON THE GO, OR
HALFWAY AROUND THE WORLD,
YOU CAN ACCESS YOUR
FAVORITE TITLES ANYTIME,
ANY\WHERE, PROVIDED YOU HAVE

AN INTERNET CONNECTION.

VARIETY oF CHOICES

MOREOVER, THE VARIETY OF
CHOICES AVAILABLE IS
ASTOUNDING. FROM CLASSIC
LITERATURE TO CONTEMPORARY
NOVELS, ACADEMIC TEXTS TO
CHILDREN'S BOOKS, FREE EBOOK
SITES COVER ALL GENRES AND

INTERESTS.

Top Free EBook SITES

THERE ARE COUNTLESS FREE
EBOOK SITES, BUT A FEW
STAND OUT FOR THEIR QUALITY

AND RANGE OF OFFERINGS.
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ProjecT GUTENBERG

ProJecT GUTENBERG IS A
PIONEER IN OFFERING FREE
EBooks. WITH over 60,000
TITLES, THIS SITE PROVIDES A
WEALTH OF CLASSIC LITERATURE

IN THE PUBLIC DOMAIN.

OPEN LIBRARY

OPEN LIBRARY AIMS TO HAVE A
\WEBPAGE FOR EVERY BOOK EVER
PUBLISHED. |T OFFERS MILLIONS
OF FREE EBOOKS, MAKING IT A
FANTASTIC RESOURCE FOR

READERS.

GooGLE Books

GOOGLE BOOKS ALLOWS USERS
TO SEARCH AND PREVIEW
MILLIONS OF BOOKS FROM
LIBRARIES AND PUBLISHERS
WORLDWIDE. W/HILE NOT ALL
BOOKS ARE AVAILABLE FOR

FREE, MANY ARE.
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MANYBoOKS

MANYBOOKS OFFERS A LARGE
SELECTION OF FREE EBOOKS IN
VARIOUS GENRES. THE SITE IS
USER-FRIENDLY AND OFFERS

BOOKS IN MULTIPLE FORMATS.

BookBoon

BookBOON SPECIALIZES IN FREE
TEXTBOOKS AND BUSINESS
BOOKS, MAKING IT AN EXCELLENT
RESOURCE FOR STUDENTS AND

PROFESSIONALS.

How To DowNLOAD

EBooks SAFELY

DOWNLOADING EBOOKS SAFELY
IS CRUCIAL TO AVOID PIRATED
CONTENT AND PROTECT YOUR

DEVICES.

AVOIDING PIRATED

CONTENT

STICK TO REPUTABLE SITES TO

ENSURE YOU'RE NOT

DOWNLOADING PIRATED CONTENT.
PIRATED EBOOKS NOT ONLY

HARM AUTHORS AND PUBLISHERS
BUT CAN ALSO POSE SECURITY

RISKS.

ENSURING DeVICE SAFETY

ALWAYS USE ANTIVIRUS
SOFTWARE AND KEEP YOUR
DEVICES UPDATED TO PROTECT
AGAINST MALWARE THAT CAN

BE HIDDEN IN DOWNLOADED FILES.

LeGAL CONSIDERATIONS

BE AWARE OF THE LEGAL
CONSIDERATIONS WHEN
DOWNLOADING EBOOKS. ENSURE
THE SITE HAS THE RIGHT TO
DISTRIBUTE THE BOOK AND THAT
YOU'RE NOT VIOLATING

COPYRIGHT LAWS.

UsiNng Free EBook SITEs

FOR EDUCATION

FREE EBOOK SITES ARE

INVALUABLE FOR EDUCATIONAL
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PURPOSES.

ACADEMIC RESOURCES

SITES LIKE PROJECT GUTENBERG
AND OPEN LIBRARY OFFER
NUMEROUS ACADEMIC RESOURCES,
INCLUDING TEXTBOOKS AND

SCHOLARLY ARTICLES.

LeEARNING NEw SkiLLS

YOU CAN ALSO FIND BOOKS ON
VARIOUS SKILLS, FROM COOKING
TO PROGRAMMING, MAKING THESE
SITES GREAT FOR PERSONAL

DEVELOPMENT.

SUPPORTING

HOMESCHOOLING

FOR HOMESCHOOLING PARENTS,
FREE EBOOK SITES PROVIDE A
WEALTH OF EDUCATIONAL
MATERIALS FOR DIFFERENT GRADE

LEVELS AND SUBJECTS.
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GENRES AVAILABLE ON FREE

Esook SITES

THE DIVERSITY OF GENRES
AVAILABLE ON FREE EBOOK SITES
ENSURES THERE'S SOMETHING FOR

EVERYONE.

FicTion

FROM TIMELESS CLASSICS TO
CONTEMPORARY BESTSELLERS,
THE FICTION SECTION IS

BRIMMING WITH OPTIONS.

NonN-FIicTION

NON-FICTION ENTHUSIASTS CAN
FIND BIOGRAPHIES, SELF-HELP
BOOKS, HISTORICAL TEXTS, AND

MORE.

TexTBOOKS

STUDENTS CAN ACCESS
TEXTBOOKS ON A WIDE RANGE
OF SUBJECTS, HELPING REDUCE
THE FINANCIAL BURDEN OF

EDUCATION.

CHILDREN'S Books

PARENTS AND TEACHERS CAN
FIND A PLETHORA OF CHILDREN'S
BOOKS, FROM PICTURE BOOKS

TO YOUNG ADULT NOVELS.

ACCESSIBILITY FEATURES OF

Esook SITES

EBOOK SITES OFTEN COME WITH
FEATURES THAT ENHANCE

ACCESSIBILITY.

AubploBook OPTIONS

MANY SITES OFFER AUDIOBOOKS,
WHICH ARE GREAT FOR THOSE
WHO PREFER LISTENING TO

READING.

ADJUSTABLE FONT Sizes

YOU CAN ADJUST THE FONT
SIZE TO SUIT YOUR READING
COMFORT, MAKING IT EASIER FOR
THOSE WITH VISUAL

IMPAIRMENTS.
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TEexXT-To-SPEECH

CAPABILITIES

TEXT-TO-SPEECH FEATURES CAN
CONVERT WRITTEN TEXT INTO
AUDIO, PROVIDING AN
ALTERNATIVE WAY TO ENJOY

BOOKS.

Tips FOR MAXIMIZING YOUR

EBoOK EXPERIENCE

To MAKE THE MOST OUT OF
YOUR EBOOK READING
EXPERIENCE, CONSIDER THESE

TIPS.

CHOOSING THE RIGHT

Device

\WHETHER IT'S A TABLET, AN E-
READER, OR A SMARTPHONE,
CHOOSE A DEVICE THAT OFFERS
A COMFORTABLE READING

EXPERIENCE FOR YOU.
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ORGANIZING YOUR EBOOK

LIBRARY

USE TOOLS AND APPS TO
ORGANIZE YOUR EBOOK
COLLECTION, MAKING IT EASY
TO FIND AND ACCESS YOUR

FAVORITE TITLES.

SYNCING Across DEeVICES

MANY EBOOK PLATFORMS
ALLOW YOU TO SYNC YOUR
LIBRARY ACROSS MULTIPLE
DEVICES, SO YOU CAN PICK UP
RIGHT WHERE YOU LEFT OFF, NO
MATTER WHICH DEVICE YOU'RE

USING.

CHALLENGES AND

LIMITATIONS

DESPITE THE BENEFITS, FREE
EBOOK SITES COME WITH

CHALLENGES AND LIMITATIONS.

QUALITY AND

AVAILABILITY OF TITLES

NOT ALL BOOKS ARE AVAILABLE
FOR FREE, AND SOMETIMES THE
QUALITY OF THE DIGITAL COPY

CAN BE POOR.

DiGITAL RIGHTS

MANAGEMENT (DRM)

DRM CAN RESTRICT HOW YOU
USE THE EBOOKS YOU
DOWNLOAD, LIMITING SHARING
AND TRANSFERRING BETWEEN

DEVICES.

INTERNET DEPENDENCY

ACCESSING AND DOWNLOADING
EBOOKS REQUIRES AN INTERNET
CONNECTION, WHICH CAN BE A
LIMITATION IN AREAS WITH

POOR CONNECTIVITY.

FuTure oF Free EBook

SITES

THE FUTURE LOOKS PROMISING

FOR FREE EBOOK SITES AS
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TECHNOLOGY CONTINUES TO

ADVANCE.

TECHNOLOGICAL ADVANCES

IMPROVEMENTS IN TECHNOLOGY
WILL LIKELY MAKE ACCESSING
AND READING EBOOKS EVEN MORE

SEAMLESS AND ENJOYABLE.

EXPANDING ACCESS

EFFORTS TO EXPAND INTERNET
ACCESS GLOBALLY WILL HELP
MORE PEOPLE BENEFIT FROM FREE

EBOOK SITES.

RoLe IN EbucATION

AS EDUCATIONAL RESOURCES
BECOME MORE DIGITIZED, FREE
EBOOK SITES WILL PLAY AN
INCREASINGLY VITAL ROLE IN

LEARNING.

CONCLUSION
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IN SUMMARY, FREE EBOOK SITES
OFFER AN INCREDIBLE
OPPORTUNITY TO ACCESS A
WIDE RANGE OF BOOKS
WITHOUT THE FINANCIAL BURDEN.
THEY ARE INVALUABLE
RESOURCES FOR READERS OF ALL
AGES AND INTERESTS, PROVIDING
EDUCATIONAL MATERIALS,
ENTERTAINMENT, AND
ACCESSIBILITY FEATURES. So
WHY NOT EXPLORE THESE SITES
AND DISCOVER THE WEALTH OF

KNOWLEDGE THEY OFFER?

FAQs

ARE FREE EBOOK SITES LEGAL?P
YES, MOST FREE EBOOK SITES
ARE LEGAL. THEY TYPICALLY
OFFER BOOKS THAT ARE IN THE
PUBLIC DOMAIN OR HAVE THE
RIGHTS TO DISTRIBUTE THEM.
How Do | kKNOW IF AN EBOOK
SITE IS SAFE? STICK TO WELL-

KNOWN AND REPUTABLE SITES

LIKE ProJECT GUTENBERG, OPEN
LiBRARY, AND GOOGLE Books.
CHECK REVIEWS AND ENSURE THE
SITE HAS PROPER SECURITY
MEASURES. CAN | DOWNLOAD
EBOOKS TO ANY DEVICEP MosT
FREE EBOOK SITES OFFER
DOWNLOADS IN MULTIPLE
FORMATS, MAKING THEM
COMPATIBLE WITH VARIOUS
DEVICES LIKE E-READERS,
TABLETS, AND SMARTPHONES. Do
FREE EBOOK SITES OFFER
AUDIOBOOKS? MANY FREE EBOOK
SITES OFFER AUDIOBOOKS,
WHICH ARE PERFECT FOR THOSE
WHO PREFER LISTENING TO THEIR
BOOKS. How CAN | SupPPORT
AUTHORS IF | USE FREE EBOOK
SITES? YOU CAN SUPPORT
AUTHORS BY PURCHASING THEIR
BOOKS WHEN POSSIBLE, LEAVING
REVIEWS, AND SHARING THEIR

WORK WITH OTHERS.
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