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IN ENGINEERING OPTIMIZATION PROFESSOR SINGIRESU S RAO PROVIDES AN APPLICATION ORIENTED PRESENTATION OF THE FULL ARRAY OF CLASSICAL AND

NEWLY DEVELOPED OPTIMIZATION TECHNIQUES NOW BEING USED BY ENGINEERS IN A WIDE RANGE OF INDUSTRIES

A BASIC TEXT FOR ENGINEERING STUDENTS AND PRACTICING ENGINEERS DEALING WITH DESIGN PROBLEMS IN ALL ENGINEERING DISCIPLINES OPTIMIZATION
ALGORITHMS ARE DEVELOPED THROUGH ILLUSTRATIVE EXAMPLES INCLUDES NUMERICAL RESULTS ON THE EFFICIENCIES OF VARIOUS ALGORITHMS COMPARISON OF

CONSTRAINED OPTIMIZATION METHODS AND STRATEGIES FOR OPTIMIZATION STUDIES ALSO INCLUDES SEVERAL ACTUAL CASE STUDIES

MATHEMATICAL PROGRAMMING HAS BEEN OF SIGNIFICANT INTEREST AND RELEVANCE IN ENGINEERING AN AREA THAT IS VERY RICH IN CHALLENGING OPTIMIZATION
PROBLEMS IN PARTICULAR MANY DESIGN AND OPERATIONAL PROBLEMS GIVE RISE TO NONLINEAR AND MIXED INTEGER NONLINEAR OPTIMIZATION PROBLEMS WHOSE
MODELING AND SOLU TION IS OFTEN NONTRIVIAL FURTHERMORE WITH THE INCREASED COMPUTATIONAL POWER AND DEVELOPMENT OF ADVANCED ANALYSIS E G

PROCESS SIMULATORS FINITE ELEMENT PACKAGES AND MODELING SYSTEMS E G GAMS AMPL SPEEDUP ASCEND GPROMS THE SIZE AND COMPLEXITY OF
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ENGINEERING OPTIMIZATION MODELS IS RAPIDLY INCREASING WHILE THE APPLICATION OF EFFICIENT LOCAL SOLVERS NONLINEAR PROGRAM MING ALGORITHMS HAS
BECOME WIDESPREAD A MAJOR LIMITATION IS THAT THERE IS OFTEN NO GUARANTEE THAT THE SOLUTIONS THAT ARE GENERATED CORRESPOND TO GLOBAL
OPTIMA IN SOME CASES FINDING A LOCAL SOLUTION MIGHT BE ADEQUATE BUT IN OTHERS IT MIGHT MEAN INCURRING A SIGNIFICANT COST PENALTY OR EVEN
WORSE GETTING AN INCORRECT SOLUTION TO A PHYSICAL PROBLEM THUS THE NEED FOR FINDING GLOBAL OPTIMA IN ENGINEERING IS A VERY REAL ONE IT IS
THE PURPOSE OF THIS MONOGRAPH TO PRESENT RECENT DEVELOPMENTS OF TECH NIQUES AND APPLICATIONS OF DETERMINISTIC APPROACHES TO GLOBAL
OPTIMIZATION IN ENGINEERING THE PRESENT MONOGRAPH IS HEAVILY REPRESENTED BY CHEMICAL ENGI NEERS AND TO A LARGE EXTENT THIS IS NO ACCIDENT
THE REASON IS THAT MATHEMATICAL PROGRAMMING IS AN ACTIVE AND VIBRANT AREA OF RESEARCH IN CHEMICAL ENGINEERING THIS TREND HAS EXISTED FOR

ABOUT 15 YEARS

OPTIMIZATION IS OF CRITICAL IMPORTANCE IN ENGINEERING ENGINEERS CONSTANTLY STRIVE FOR THE BEST POSSIBLE SOLUTIONS THE MOST ECONOMICAL USE
OF LIMITED RESOURCES AND THE GREATEST EFFICIENCY AS SYSTEM COMPLEXITY INCREASES THESE GOALS MANDATE THE USE OF STATE OF THE ART
OPTIMIZATION TECHNIQUES IN RECENT YEARS THE THEORY AND METHODOLOGY OF OPTIMIZATION HAVE SEEN REVOLUTIONARY IMPROVEMENTS MOREOVER THE
EXPONENTIAL GROWTH IN COMPUTATIONAL POWER ALONG WITH THE AVAILABILITY OF MULTICORE COMPUTING WITH VIRTUALLY UNLIMITED MEMORY AND
STORAGE CAPACITY HAS FUNDAMENTALLY CHANGED WHAT ENGINEERS CAN DO TO OPTIMIZE THEIR DESIGNS THIS IS A TWO WAY PROCESS ENGINEERS BENEFIT
FROM DEVELOPMENTS IN OPTIMIZATION METHODOLOGY AND CHALLENGING NEW CLASSES OF OPTIMIZATION PROBLEMS ARISE FROM NOVEL ENGINEERING
APPLICATIONS ADVANCES AND TRENDS IN OPTIMIZATION WITH ENGINEERING APPLICATIONS REVIEWS 10 MAJOR AREAS OF OPTIMIZATION AND RELATED
ENGINEERING APPLICATIONS PROVIDING A BROAD SUMMARY OF STATE OF THE ART OPTIMIZATION TECHNIQUES MOST IMPORTANT TO ENGINEERING PRACTICE

EACH PART PROVIDES A CLEAR OVERVIEW OF A SPECIFIC AREA AND DISCUSSES A RANGE OF REAL WORLD PROBLEMS THE BOOK PROVIDES A SOLID
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FOUNDATION FOR ENGINEERS AND MATHEMATICAL OPTIMIZERS ALIKE WHO WANT TO UNDERSTAND THE IMPORTANCE OF OPTIMIZATION METHODS TO ENGINEERING

AND THE CAPABILITIES OF THESE METHODS

THIS TEXTBOOK COVERS THE FUNDAMENTALS OF OPTIMIZATION INCLUDING LINEAR MIXED INTEGER LINEAR NONLINEAR AND DYNAMIC OPTIMIZATION TECHNIQUES

WITH A CLEAR ENGINEERING FOCUS IT CAREFULLY DESCRIBES CLASSICAL OPTIMIZATION MODELS AND ALGORITHMS USING AN ENGINEERING PROBLEM SOLVING

PERSPECTIVE AND EMPHASIZES MODELING ISSUES USING MANY REAL WORLD EXAMPLES RELATED TO A VARIETY OF APPLICATION AREAS PROVIDING AN

APPROPRIATE BLEND OF PRACTICAL APPLICATIONS AND OPTIMIZATION THEORY MAKES THE TEXT USEFUL TO BOTH PRACTITIONERS AND STUDENTS AND GIVES

THE READER A GOOD SENSE OF THE POWER OF OPTIMIZATION AND THE POTENTIAL DIFFICULTIES IN APPLYING OPTIMIZATION TO MODELING REAL WORLD

SYSTEMS THE BOOK IS INTENDED FOR UNDERGRADUATE AND GRADUATE LEVEL TEACHING IN INDUSTRIAL ENGINEERING AND OTHER ENGINEERING SPECIALTIES IT IS

ALSO OF USE TO INDUSTRY PRACTITIONERS DUE TO THE INCLUSION OF REAL WORLD APPLICATIONS OPENING THE DOOR TO ADVANCED COURSES ON BOTH

MODELING AND ALGORITHM DEVELOPMENT WITHIN THE INDUSTRIAL ENGINEERING AND OPERATIONS RESEARCH FIELDS

PRACTICAL OPTIMIZATION ALGORITHMS AND ENGINEERING APPLICATIONS PROVIDES A HANDS ON TREATMENT OF THE SUBJECT OF OPTIMIZATION A

COMPREHENSIVE SET OF PROBLEMS AND EXERCISES MAKES THE BOOK SUITABLE FOR USE IN ONE OR TWO SEMESTERS OF A FIRST YEAR GRADUATE COURSE OR

AN ADVANCED UNDERGRADUATE COURSE EACH HALF OF THE BOOK CONTAINS A FULL SEMESTER S WORTH OF COMPLEMENTARY YET STAND ALONE MATERIAL

THE PRACTICAL ORIENTATION OF THE TOPICS CHOSEN AND A WEALTH OF USEFUL EXAMPLES ALSO MAKE THE BOOK SUITABLE FOR PRACTITIONERS IN THE

FIELD ADVANCEMENTS IN THE EFFICIENCY OF DIGITAL COMPUTERS AND THE EVOLUTION OF RELIABLE SOFTWARE FOR NUMERICAL COMPUTATION DURING THE

PAST THREE DECADES HAVE LED TO A RAPID GROWTH IN THE THEORY METHODS AND ALGORITHMS OF NUMERICAL OPTIMIZATION THIS BODY OF KNOWLEDGE

HAS MOTIVATED WIDESPREAD APPLICATIONS OF OPTIMIZATION METHODS IN MANY DISCIPLINES E G ENGINEERING BUSINESS AND SCIENCE AND HAS SUBSEQUENTLY
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LED TO PROBLEM SOLUTIONS THAT WERE CONSIDERED INTRACTABLE NOT TOO LONG AGO

THIS BOOK LIKE ITS COMPANION VOLUME NONLINEAR OPTIMIZATION WITH FINANCIAL APPLICATIONS IS AN OUTGROWTH OF UNDERGRADUATE AND PO GRADUATE
COURSES GIVEN AT THE UNIVERSITY OF HERTFORDSHIRE AND THE UNIVERSITY OF BERGAMO IT DEALS WITH THE THEORY BEHIND NUMERICAL METHODS FOR
NONLINEAR OPTIMIZATION AND THEIR APPLICATION TO A RANGE OF PROBLEMS IN SCIENCE AND ENGINEERING THE BOOK IS INTENDED FOR NAL YEAR
UNDERGRADUATE STUDENTS IN MATHEMATICS OR OTHER SUBJECTS WITH A HIGH MATHEMATICAL OR COMPUTATIONAL CONTENT AND EXERCISES ARE PROVIDED
AT THE END OF MOST SECTIONS THE MATERIAL SHOULD ALSO BE USEFUL FOR POSTG DUATE STUDENTS AND OTHER RESEARCHERS AND PRACTITIONERS WHO
MAY BE C CERNED WITH THE DEVELOPMENT OR USE OF OPTIMIZATION ALGORITHMS IT IS ASSUMED THAT READERS HAVE AN UNDERSTANDING OF THE ALGEBRA
OF MATRICES AND VECTORS AND OF THE TAYLOR AND MEAN VALUE THEOREMS IN SEVERAL VA ABLES PRIOR EXPERIENCE OF USING COMPUTATIONAL
TECHNIQUES FOR SOLVING SYSTEMS OF LINEAR EQUATIONS IS ALSO DESIRABLE AS IS FAMILIARITY WITH THE BEHAVIOUR OF ITERATIVE ALGORITHMS SUCH AS
NEWTON S METHODFOR NONLINEAR EQUATIONS IN ONE VARIABLE MOST OF THE CURRENTLY POPULAR METHODS FOR CONTINUOUS NONLINEAR OPTIMIZATION ARE
DESCRIBED AND GIVEN AT LEAST AN INTUITIVE JUSTI CATION RELEVANT CONVERGENCE RESULTS ARE ALSO OUTLINED AND WE PROVIDE PROOFS OF THESE
WHEN IT SEEMS INSTRUCTIVE TO DO SO THIS THEORETICAL MATERIAL IS COMPLEMENTED BY NUMERICAL ILLUSTRATIONS WHICH GIVE A AVOUR OF HOW THE

METHODS PERFORM IN PRACTICE

OPTIMIZATION IS CENTRAL TO ANY PROBLEM INVOLVING DECISION MAKING IN ENGINEERING OPTIMIZATION THEORY AND METHODS DEAL WITH SELECTING THE
BEST OPTION REGARDING THE GIVEN OBJECTIVE FUNCTION OR PERFORMANCE INDEX NEW ALGORITHMIC AND THEORETICAL TECHNIQUES HAVE BEEN DEVELOPED FOR
THIS PURPOSE AND HAVE RAPIDLY DIFFUSED INTO OTHER DISCIPLINES AS A RESULT OUR KNOWLEDGE OF ALL ASPECTS OF THE FIELD HAS GROWN EVEN MORE

PROFOUND IN OPTIMIZATION FOR ENGINEERING PROBLEMS EMINENT RESEARCHERS IN THE FIELD PRESENT THE LATEST KNOWLEDGE AND TECHNIQUES ON THE
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SUBJECT OF OPTIMIZATION IN ENGINEERING WHEREAS THE MAJORITY OF WORK IN THIS AREA FOCUSES ON OTHER APPLICATIONS THIS BOOK APPLIES ADVANCED

AND ALGORITHM BASED OPTIMIZATION TECHNIQUES SPECIFICALLY TO PROBLEMS IN ENGINEERING

BASED ON COURSE TESTED MATERIAL THIS RIGOROUS YET ACCESSIBLE GRADUATE TEXTBOOK COVERS BOTH FUNDAMENTAL AND ADVANCED OPTIMIZATION
THEORY AND ALGORITHMS IT COVERS A WIDE RANGE OF NUMERICAL METHODS AND TOPICS INCLUDING BOTH GRADIENT BASED AND GRADIENT FREE ALGORITHMS
MULTIDISCIPLINARY DESIGN OPTIMIZATION AND UNCERTAINTY WITH INSTRUCTION ON HOW TO DETERMINE WHICH ALGORITHM SHOULD BE USED FOR A GIVEN
APPLICATION IT ALSO PROVIDES AN OVERVIEW OF MODELS AND HOW TO PREPARE THEM FOR USE WITH NUMERICAL OPTIMIZATION INCLUDING DERIVATIVE
COMPUTATION OVER 400 HIGH QUALITY VISUALIZATIONS AND NUMEROUS EXAMPLES FACILITATE UNDERSTANDING OF THE THEORY AND PRACTICAL TIPS
ADDRESS COMMON ISSUES ENCOUNTERED IN PRACTICAL ENGINEERING DESIGN OPTIMIZATION AND HOW TO ADDRESS THEM NUMEROUS END OF CHAPTER HOMEWORK
PROBLEMS PROGRESSING IN DIFFICULTY HELP PUT KNOWLEDGE INTO PRACTICE ACCOMPANIED ONLINE BY A SOLUTIONS MANUAL FOR INSTRUCTORS AND SOURCE
CODE FOR PROBLEMS THIS IS IDEAL FOR A ONE OR TWO SEMESTER GRADUATE COURSE ON OPTIMIZATION IN AEROSPACE CIVIL MECHANICAL ELECTRICAL AND

CHEMICAL ENGINEERING DEPARTMENTS

THE BOOK FOCUSES ON THE STATE OF THE ART TECHNOLOGIES PERTAINING TO ADVANCES IN SOFT COMPUTING INTELLIGENT SYSTEM AND APPLICATIONS THE
PROCEEDINGS OF ASISA 2016 PRESENTS NOVEL AND ORIGINAL WORK IN SOFT COMPUTING INTELLIGENT SYSTEM AND APPLICATIONS BY THE EXPERTS AND
BUDDING RESEARCHERS THESE ARE THE CUTTING EDGE TECHNOLOGIES THAT HAVE IMMENSE APPLICATION IN VARIOUS FIELDS THE PAPERS DISCUSS MANY REAL
WORLD COMPLEX PROBLEMS THAT CANNOT BE EASILY HANDLED WITH TRADITIONAL MATHEMATICAL METHODS THE EXACT SOLUTION OF THE PROBLEMS AT
HAND CAN BE ACHIEVED WITH SOFT COMPUTING TECHNIQUES SOFT COMPUTING REPRESENTS A COLLECTION OF COMPUTATIONAL TECHNIQUES INHERITING

INSPIRATION FROM EVOLUTIONARY ALGORITHMS NATURE INSPIRED ALGORITHMS BIO INSPIRED ALGORITHMS NEURAL NETWORKS AND FUZZY LOGIC
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THE PURPOSE OF THIS BOOK IS TO PRESENT THE MAIN METHODS OF STATIC AND DYNAMIC OPTIMIZATION IT HAS BEEN WRITTEN WITHIN THE FRAMEWORK OF
THE EUROPEAN UNION PROJECT ERRIC EMPOWERING ROMANIAN RESEARCH ON INTELLIGENT INFORMATION TECHNOLOGIES FUNDED BY THE EU S FP/ RESEARCH
POTENTIAL PROGRAM AND DEVELOPED IN COOPERATION BETWEEN FRENCH AND ROMANIAN TEACHING RESEARCHERS THROUGH THE PRINCIPLES OF VARIOUS
PROPOSED ALGORITHMS WITH ADDITIONAL REFERENCES THIS BOOK ALLOWS THE INTERESTED READER TO EXPLORE VARIOUS METHODS OF IMPLEMENTATION SUCH
AS LINEAR PROGRAMMING NONLINEAR PROGRAMMING PARTICULARLY IMPORTANT GIVEN THE WIDE VARIETY OF EXISTING ALGORITHMS DYNAMIC PROGRAMMING
WITH VARIOUS APPLICATION EXAMPLES AND HOPFIELD NETWORKS THE BOOK EXAMINES OPTIMIZATION IN RELATION TO SYSTEMS IDENTIFICATION OPTIMIZATION
OF DYNAMIC SYSTEMS WITH PARTICULAR APPLICATION TO PROCESS CONTROL OPTIMIZATION OF LARGE SCALE AND COMPLEX SYSTEMS OPTIMIZATION AND

INFORMATION SYSTEMS

AN ACCESSIBLE INTRODUCTION TO METAHEURISTICS AND OPTIMIZATION FEATURING POWERFUL AND MODERN ALGORITHMS FOR APPLICATION ACROSS ENGINEERING
AND THE SCIENCES FROM ENGINEERING AND COMPUTER SCIENCE TO ECONOMICS AND MANAGEMENT SCIENCE OPTIMIZATION IS A CORE COMPONENT FOR PROBLEM
SOLVING HIGHLIGHTING THE LATEST DEVELOPMENTS THAT HAVE EVOLVED IN RECENT YEARS ENGINEERING OPTIMIZATION AN INTRODUCTION WITH METAHEURISTIC
APPLICATIONS OUTLINES POPULAR METAHEURISTIC ALGORITHMS AND EQUIPS READERS WITH THE SKILLS NEEDED TO APPLY THESE TECHNIQUES TO THEIR OWN
OPTIMIZATION PROBLEMS WITH INSIGHTFUL EXAMPLES FROM VARIOUS FIELDS OF STUDY THE AUTHOR HIGHLIGHTS KEY CONCEPTS AND TECHNIQUES FOR THE
SUCCESSFUL APPLICATION OF COMMONLY USED METAHEURISTC ALGORITHMS INCLUDING SIMULATED ANNEALING PARTICLE SWARM OPTIMIZATION HARMONY
SEARCH AND GENETIC ALGORITHMS THE AUTHOR INTRODUCES ALL MAJOR METAHEURISTIC ALGORITHMS AND THEIR APPLICATIONS IN OPTIMIZATION THROUGH A
PRESENTATION THAT IS ORGANIZED INTO THREE SUCCINCT PARTS FOUNDATIONS OF OPTIMIZATION AND ALGORITHMS PROVIDES A BRIEF INTRODUCTION TO THE

UNDERLYING NATURE OF OPTIMIZATION AND THE COMMON APPROACHES TO OPTIMIZATION PROBLEMS RANDOM NUMBER GENERATION THE MONTE CARLO METHOD
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AND THE MARKOV CHAIN MONTE CARLO METHOD METAHEURISTIC ALGORITHMS PRESENTS COMMON METAHEURISTIC ALGORITHMS IN DETAIL INCLUDING GENETIC
ALGORITHMS SIMULATED ANNEALING ANT ALGORITHMS BEE ALGORITHMS PARTICLE SWARM OPTIMIZATION FIREFLY ALGORITHMS AND HARMONY SEARCH
APPLICATIONS OUTLINES A WIDE RANGE OF APPLICATIONS THAT USE METAHEURISTIC ALGORITHMS TO SOLVE CHALLENGING OPTIMIZATION PROBLEMS WITH
DETAILED IMPLEMENTATION WHILE ALSO INTRODUCING VARIOUS MODIFICATIONS USED FOR MULTI OBJECTIVE OPTIMIZATION THROUGHOUT THE BOOK THE
AUTHOR PRESENTS WORKED OUT EXAMPLES AND REAL WORLD APPLICATIONS THAT ILLUSTRATE THE MODERN RELEVANCE OF THE TOPIC A DETAILED APPENDIX
FEATURES IMPORTANT AND POPULAR ALGORITHMS USING MATLAB AND OCTAVE SOFTWARE PACKAGES AND A RELATED FTP SITE HOUSES MATLAB CODE AND
PROGRAMS FOR EASY IMPLEMENTATION OF THE DISCUSSED TECHNIQUES IN ADDITION REFERENCES TO THE CURRENT LITERATURE ENABLE READERS TO
INVESTIGATE INDIVIDUAL ALGORITHMS AND METHODS IN GREATER DETAIL ENGINEERING OPTIMIZATION AN INTRODUCTION WITH METAHEURISTIC APPLICATIONS IS
AN EXCELLENT BOOK FOR COURSES ON OPTIMIZATION AND COMPUTER SIMULATION AT THE UPPER UNDERGRADUATE AND GRADUATE LEVELS IT IS ALSO A
VALUABLE REFERENCE FOR RESEARCHERS AND PRACTITIONERS WORKING IN THE FIELDS OF MATHEMATICS ENGINEERING COMPUTER SCIENCE OPERATIONS RESEARCH

AND MANAGEMENT SCIENCE WHO USE METAHEURISTIC ALGORITHMS TO SOLVE PROBLEMS IN THEIR EVERYDAY WORK

WE ARE RARELY ASKED TO MAKE DECISIONS BASED ON ONLY ONE CRITERION MOST OFTEN DECISIONS ARE BASED ON SEVERAL USUALLY CONFTICTING CRITERIA
IN NATURE IF THE DESIGN OF A SYSTEM EVOLVES TO SOME FINAL OPTIMAL STATE THEN IT MUST INCLUDE A BALANCE FOR THE INTERACTION OF THE
SYSTEM WITH ITS SURROUNDINGS CERTAINLY A DESIGN BASED ON A VARIETY OF CRITERIA FURTHERMORE THE DIVERSITY OF NATURE S DESIGNS SUGGESTS AN
INFINITY OF SUCH OPTIMAL STATES IN ANOTHER SENSE DECISIONS SIMULTANEOUSLY OPTIMIZE A FINITE NUMBER OF CRITERIA WHILE THERE IS USUALLY AN
INFINITY OF OPTIMAL SOLUTIONS MULTICRITERIA OPTIMIZATION PROVIDES THE MATHEMATICAL FRAMEWORK TO ACCOMMODATE THESE DEMANDS MULTICRITERIA

OPTIMIZATION HAS ITS ROOTS IN MATHEMATICAL ECONOMICS IN PARTICULAR IN CONSUMER ECONOMICS AS CONSIDERED BY EDGEWORTH AND PARETO THE
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CRITICAL QUESTION IN AN EXCHANGE ECONOMY CONCERNS THE EQUILIBRIUM POINT AT WHICH EACH OF N CONSUMERS HAS ACHIEVED THE BEST POSSIBLE DEAL
FOR HIRNSELF OR HERSELF ULTIMATELY THIS IS A COLLECTIVE DECISION IN WHICH ANY FURTHER GAIN BY ONE CONSUMER CAN OCCUR ONLY AT THE EXPENSE
OF AT LEAST ONE OTHER CONSUMER SUCH AN EQUILIBRIUM CONCEPT WAS FIRST INTRODUCED BY EDGEWORTH IN 1881 IN HIS BOOK ON MATHEMATICAL
PSYCHICS TODAY SUCH AN OPTIMUM IS VARIOUSLY CALLED PARETO OPTIMUM AFTER THE ITALIAN FRENCH WELFARE ECONOMIST WHO CONTINUED AND

EXPANDED EDGEWORTH S WORK EFFI CIENT NONDOMINATED AND SO ON

THIS THREE VOLUME SET LNAI 9244 9245 AND 9246 CONSTITUTES THE REFEREED PROCEEDINGS OF THE 8TH INTERNATIONAL CONFERENCE ON INTELLIGENT
ROBOTICS AND APPLICATIONS ICIRA 2015 HELD IN PORTSMOUTH UK IN AUGUST 2015 THE 46 PAPERS INCLUDED IN THE THIRD VOLUME ARE ORGANIZED IN
TOPICAL SECTIONS ON MOBILE ROBOTS AND INTELLIGENT AUTONOMOUS SYSTEMS INTELLIGENT SYSTEM AND CYBERNETICS ROBOT MECHANISM AND DESIGN

ROBOTIC VISION RECOGNITION AND RECONSTRUCTION AND ACTIVE CONTROL IN TUNNELING BORING MACHINE

OPTIMIZATION IN SCIENCE AND ENGINEERING IS DEDICATED IN HONOR OF THE OOTH BIRTHDAY OF DISTINGUISHED PROFESSOR PANOS M PARDALOS PARDALOS S
PAST AND ONGOING WORK HAS MADE A SIGNIFICANT IMPACT ON SEVERAL THEORETICAL AND APPLIED AREAS IN MODERN OPTIMIZATION AS TRIBUTE TO THE
DIVERSITY OF DR PARDALOS S WORK IN OPTIMIZATION THIS BOOK COMPRISES A COLLECTION OF CONTRIBUTIONS FROM EXPERTS IN VARIOUS FIELDS OF THIS
RICH AND DIVERSE AREA OF SCIENCE TOPICS HIGHLIGHT RECENT DEVELOPMENTS AND INCLUDE DETERMINISTIC GLOBAL OPTIMIZATION VARIATIONAL INEQUALITIES
AND EQUILIBRIUM PROBLEMS APPROXIMATION AND COMPLEXITY IN NUMERICAL OPTIMIZATION NON SMOOTH OPTIMIZATION STATISTICAL MODELS AND DATA
MINING APPLICATIONS OF OPTIMIZATION IN MEDICINE ENERGY SYSTEMS AND COMPLEX NETWORK ANALYSIS THIS VOLUME WILL BE OF GREAT INTEREST TO

GRADUATE STUDENTS RESEARCHERS AND PRACTITIONERS IN THE FIELDS OF OPTIMIZATION AND ENGINEERING
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METHOD ENABLES READERS TO EFFICIENTLY DESIGN HIGHER QUALITY LOWER COST OBJECTS WITH LESS METAL REQUIREMENTS VIBRATION AND NOISE AND WITH
LOWER DYNAMIC LOADS AND ENERGY CONSUMPTION DETERMINE OPTIMAL SOLUTIONS REGARDLESS OF THE NUMBER OF CRITERIA INVOLVED AND TO IDENTIFY
RELATIONSHIPS AMONG DIFFERENT CRITERIA AND BETWEEN CRITERIA AND DESIGN VARIABLES ACCURATELY ACCOUNT FOR DISCREPANCIES BETWEEN THEORETICAL
AND ACTUAL CHARACTERISTICS USING A SPECIAL SET OF ADEQUACY CRITERIA DETERMINE OPTIMAL DESIGN VARIABLES FOR COMPLEX FINITE ELEMENT MODELS
IN ADDITION THE BOOK HELPS READERS ENHANCE THE POTENTIAL OF THE PSI METHOD WITH THEORETICAL INVESTIGATIONS AND ALGORITHMS FOR
APPROXIMATING THE FEASIBLE SOLUTIONS SET AND PARETO OPTIMAL SET FACILITATE PROFICIENT PROBLEM SOLVING BY INCORPORATING RECENTLY OBTAINED
RESULTS FROM THE THEORY OF UNIFORMLY DISTRIBUTED SEQUENCES EVALUATE DESIGN PROCEDURES BY OBSERVING EXAMPLES RANGING FROM MACHINE TOOLS
AND AGRICULTURAL EQUIPMENT TO AUTOMOBILES AND AVIATION THIS PRACTICAL IN DEPTH TREATMENT OF MULTICRITERIA OPTIMIZATION AND ENGINEERING IS
ESSENTIAL FOR ENGINEERS AND DESIGNERS WORKING IN RESEARCH AND DEVELOPMENT OF MANUFACTURING MACHINES MECHANISMS AND STRUCTURES IT IS ALSO

AN IMPORTANT TEXT FOR STUDENTS OF APPLIED MATHEMATICS MECHANICAL ENGINEERING OPTIMAL CONTROL AND OPERATIONS RESEARCH

THE STARTING POINT IN THE FORMULATION OF ANY NUMERICAL PROBLEM IS TO TAKE AN INTUITIVE IDEA ABOUT THE PROBLEM IN QUESTION AND TO
TRANSLATE IT INTO PRECISE MATHEMATICAL LANGUAGE THIS BOOK PROVIDES STEP BY STEP DESCRIPTIONS OF HOW TO FORMULATE NUMERICAL PROBLEMS
AND DEVELOPS TECHNIQUES FOR SOLVING THEM A NUMBER OF ENGINEERING CASE STUDIES MOTIVATE THE DEVELOPMENT OF EFFICIENT ALGORITHMS THAT
INVOLVE IN SOME CASES TRANSFORMATION OF THE PROBLEM FROM ITS INITIAL FORMULATION INTO A MORE TRACTABLE FORM FIVE GENERAL PROBLEM CLASSES
ARE CONSIDERED LINEAR SYSTEMS OF EQUATIONS NON LINEAR SYSTEMS OF EQUATIONS UNCONSTRAINED OPTIMIZATION EQUALITY CONSTRAINED OPTIMIZATION
AND INEQUALITY CONSTRAINED OPTIMIZATION THE BOOK CONTAINS MANY WORKED EXAMPLES AND HOMEWORK EXERCISES AND IS SUITABLE FOR STUDENTS OF

ENGINEERING OR OPERATIONS RESEARCH TAKING COURSES IN OPTIMIZATION SUPPLEMENTARY MATERIAL INCLUDING SOLUTIONS LECTURE SLIDES AND APPENDICES
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SoLuTioN MANUAL DownLoaD 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 OPERATING SYSTEM

USED TO VIEW OR PRINT IT.

2. How po | creaTE A KALyAaNMoY Des OPTIMIZATION
For ENGINEERING DESIGN PHI LEARNING PvT LTD
SoLuTIoN MAaNUAL DowNLoAD PDF? THERE ARE

SEVERAL WAYS TO CREATE A PDF:

3. Use SOFTWARE LIKE ADOBE ACROBAT, MICROSOFT
W orD, orR GooGLE DocCs, 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 KALYANMOY Dee OPTIMIZATION
For ENGINEERING DESIGN PHI LEARNING PvT LTD
SoLuTioN MANUAL DownLoaD 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 SMALLPDF, ALSO

OFFER BASIC EDITING CAPABILITIES.
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5.

8.
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How po | conVERT A KALyanmoy Der

OPTIMIZATION FOR ENGINEERING DESIGN PHI LEARNING
PvT LTdp SoLuTioNn MaNUAL DownNLoap 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
WorD, oR OTHER PDF EDITORS MAY HAVE OPTIONS

TO EXPORT OR SAVE PDFS IN DIFFERENT FORMATS.

. How po | PASSWORD-PROTECT A KALYANMOY DEeB

OPTIMIZATION FOR ENGINEERING DESIGN PHI LEARNING

PvT LTo SoLuTion MANUAL DowNLoAD PDF?

MosT PDF EDITING SOFTWARE ALLOWS YOU TO

ADD PASSWORD PROTECTION. IN ADOBE ACROBAT,
" 17"

FOR INSTANCE, YOU CAN GO TO "FILE" ->

" 1" " 1"

PROPERTIES” -> “"SECURITY” TO SET A PASSWORD

TO RESTRICT ACCESS OR EDITING CAPABILITIES.

ARE THERE ANY FREE ALTERNATIVES TO ADOBE

10.

11.

12.

ACROBAT FOR WORKING WITH PDFs? YES, THERE
ARE MANY FREE ALTERNATIVES FOR WORKING WITH

PDFs, sUCH As:

. LiBreOFFice: Orrers PDF EDITING FEATURES. PDFsaM:

ALLOWS SPLITTING, MERGING, AND EDITING PDFs.
FoxIT Reaper: ProviDes Basic PDF VIEWING AND

EDITING CAPABILITIES.

How po | compress A PDF FILEP You CAN USE
ONLINE TOOLS LIKE SMALLPDF, ILoVvePDF, or
DESKTOP SOFTWARE LIKE ADOBE ACROBAT TO
COMPRESS PDF FILES WITHOUT SIGNIFICANT QUALITY
Loss. COMPRESSION REDUCES THE FILE SIZE, MAKING

IT EASIER TO SHARE AND DOWNLOAD.

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 FIELDS AND ENTERING INFORMATION.

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. WITH 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
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
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ONES? LET'S DIVE INTO THE WORLD OF FREE

EBOOK SITES.

BeNeriTs oF FrRee EBook 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.

WHETHER YOU'RE AT HOME, ON THE GO, OR
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HALFWAY AROUND THE WORLD, YOU CAN ACCESS
YOUR FAVORITE TITLES ANYTIME, ANYWHERE,

PROVIDED YOU HAVE AN INTERNET CONNECTION.

VAREETY 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.

PrROJECT 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. WHILE NOT ALL BOOKS
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ARE AVAILABLE FOR FREE, MANY ARE.

MANYBoOOkKS

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 DownNLoAD EBooks SAFELY

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

DEVICES.
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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.

LecaL 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.

UsING Free EBook SITES FOrR EDUCATION

FREE EBOOK SITES ARE INVALUABLE FOR

EDUCATIONAL PURPOSES.

ACADEMIC RESOURCES

SITES LIKE ProJECT GUTENBERG AND OPEN
LIBRARY OFFER NUMEROUS ACADEMIC RESOURCES,

INCLUDING TEXTBOOKS AND SCHOLARLY ARTICLES.

LeARNING New SkiLLS

YouU CAN ALSO FIND BOOKS ON VARIOUS SKILLS,
FROM COOKING TO PROGRAMMING, MAKING THESE

SITES GREAT FOR PERSONAL DEVELOPMENT.
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SUPPORTING HOMESCHOOLING

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

FOR DIFFERENT GRADE LEVELS AND SUBJECTS.

GENRES AVAILABLE ON FrRee EBook 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.
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Non-FicTioN

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 EBook SITES

EBOOK SITES OFTEN COME WITH FEATURES THAT

ENHANCE ACCESSIBILITY.

Auplosook 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.

TexT-To-SpeecH CAPABILITIES

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

ALTERNATIVE WAY TO ENJOY BOOKS.
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Tips ForR MAXIMIZING YOUR EBooOkK

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.

ORGANIZING YOUR EBook LIBRARY

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

ACCESS YOUR FAVORITE TITLES.
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SYNCING Across Devices

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 TECHNOLOGY CONTINUES TO ADVANCE.

TECHNOLOGICAL ADVANCES

IMPROVEMENTS IN TECHNOLOGY WILL LIKELY MAKE
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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 EDUCATION

AS EDUCATIONAL RESOURCES BECOME MORE
DIGITIZED, FREE EBOOK SITES WILL PLAY AN

INCREASINGLY VITAL ROLE IN LEARNING.

CoNcLUSION

IN SUMMARY, FREE EBOOK SITES OFFER AN
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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? 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 DEVICE? 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. HOwW CAN | SUPPORT 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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