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ABSTRACT

This articledescribeshowoptimization is aprocessof findingout thebest solutions amongall
available solutions for a problem. Many randomized algorithms have been designed to identify
optimalsolutionsinoptimizationproblems.Amongthesealgorithmsevolutionaryprogramming,
evolutionarystrategy,geneticalgorithm,particleswarmoptimizationandgeneticprogrammingare
widelyacceptedfortheoptimizationproblems.Althoughanumberofrandomizedalgorithmsare
availableinliteratureforsolvingoptimizationproblemsyettheirdesignobjectivesaresame.Each
algorithmhasbeendesignedtomeetcertaingoalslikeminimizingtotalnumberoffitnessevaluations
tocapturenearlyoptimalsolutions,tocapturediverseoptimalsolutionsinmultimodalsolutionswhen
neededandalsotoavoidthelocaloptimalsolutioninmultimodalproblems.Thisarticlediscusses
anoveloptimizationalgorithmnamedasEnvironmentalAdaptionMethod(EAM)foable3rsolving
theoptimizationproblems.EAMisdesignedtoreducetheoverallprocessingtimeforretrieving
optimalsolutionoftheproblem,toimprovethequalityofsolutionsandparticularlytoavoidbeing
trappedinlocaloptima.Theresultsoftheproposedalgorithmarecomparedwiththelatestversion
ofexistingalgorithmssuchasparticleswarmoptimization(PSO-TVAC),anddifferentialevolution
(SADE)onbenchmarkfunctionsandtheproposedalgorithmprovesitseffectivenessovertheexisting
algorithmsinallthetakencases.
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1. INTROdUCTION

Optimizationisaprocessoffindingoutthebestsolutionsamongallavailablesolutionsforaproblem.
Inagivendomain,selectionofbestsolutionisdoneonthebasisofobjectivefunction.Anoptimal
solutionofagivenproblemwillhaveeitherthemaximumorminimumvalueofobjectivefunction.
Thus,anoptimizationproblemisasearchprobleminwhichoptimizationalgorithmisusedtotarget
optimalsolutionsinthespaceofallpossiblesolutions,knownasproblemsearchspace.Thissearch
spacemaybecontinuousordiscrete.Eachpointinthissearchspacerepresentsonesolution.

Dependingonthecomplexityofoptimizationproblemdeterministicorrandomizedversionof
optimizationalgorithmsaredesigned.Ifnumbersofpointsinthesearchspacearelessthendynamic
programming canbe applied to retrieve exact optimal solution.This algorithmextracts thebest
solutionbycomparingthefitnessvaluesofallpossiblesolutions.Problemswithlargenumberof
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solutionswillrequiremanycomparisonsanditwillbecomputationallyinfeasibletocompareall
thosepointstoretrieveexactoptimalsolutions.FortheseNPHardproblemswhereevensearchinga
bettersolutionisverytypicaltask,soalocaloptimalsolutionornearlyoptimalsolutionmaybevery
valuable.Thustheseproblemscanbesolvedbylocalsearchalgorithms,gradientbasedalgorithm
orrandomizedalgorithms.Localsearchalgorithmsandgradientbasedalgorithmsusemathematical
approachtotargetlocaloptimalsolutions.Randomizedalgorithmssearchinrandomdirectionuntil
theyareabletofindoutnearlyoptimalsolutions.Manyrandomizedalgorithmssuchasevolutionary
programming, evolutionary strategy, genetic algorithm, particle swarm optimization and genetic
programmingarewidelyacceptableforsolvingoptimizationproblems.

Althoughanumberofrandomizedalgorithmsareavailableinliteratureforsolvingoptimization
problemsyettheirdesignobjectivesaresame.Eachalgorithmhasbeendesignedtomeetcertaingoals
likeminimizingtotalnumberoffitnessevaluationstocapturenearlyoptimalsolutions,tocapture
diverseoptimalsolutionsinmultimodalsolutionswhenneededandalsotoescapefromlocaloptimal
solutioninmultimodalproblems(Elbeltagi,Hegazy&Grierson,2005).

Proposedstudydiscussestheseobjectivesindetail,focusonsolutionsimplementedbyexisting
algorithmsandfinallydesignanovelalgorithm.

Thedesignobjectivesofallalgorithmscanbeexplainedasfollows.

1.1. Convergence Rate
The prime objective of a newly designed algorithm is to minimize the total number of fitness
evaluationsforcapturingoptimalsolutions.Thiscanbedonebyimprovingtheconvergencerateof
newalgorithm.Convergencerateofanalgorithmdenoteshowfastanalgorithmisapproachingto
theoptimalsolution.Toimprovetheconvergencerateofnewalgorithmoneshouldknowonwhich
parameterstheconvergenceratedependsandhowitcanbeaccelerated.Afteraintensivereviewof
existingrandomizedalgorithms,wehavenoticedthattheconvergencerateofthesealgorithmdepends
onthenaturalphenomenausedformappingtosearchoptimalsolution.Thiscanbeexplainedasfollows

Tosolvecomplexoptimizationproblems,onehastodesignarandomizedalgorithmwhichis
capabletosearchoptimalsolution.Sowithinrandomizedalgorithmtherehastobesomelogical
stepsthatcanguidethesearch.Asinmostofthecasesnatureofobjectivefunctionisnotknownto
theuser,oneshouldchooseamappingthatcanautomaticallyguidethesearcheveninabsenceof
anyinformation.MappingofNaturalphenomenaprovidesuchaframeworkforguidingthesearch
towardoptimalsolutionwhensearchdirectionisnotclear.This is thereasonwhymostof these
randomizedalgorithmsareinspiredbynature.Soitcanbeinferredthatsearchingcapabilityofany
nature inspiredalgorithmlieswithin themappingused to implementnaturalphenomena.Hence
convergencerateofanyalgorithmcanbeimprovedbymappinganewnaturalphenomenonthatcan
targetoptimalsolutionassoonaspossible.Eventhoughmanynatureinspiredalgorithmsexiststill
thereisaneedofnewoptimizationalgorithmthatcancaptureoptimalsolutionasearlyaspossible.

1.2. Ability to Capture Multiple Optimal Solutions
Thereare two typesof singleobjectiveoptimizationproblemsuni-modaloptimizationproblems
andmultimodaloptimizationproblems.Uni-modaloptimizationproblemshaveonlyoneoptimal
solutionwhereasmultimodaloptimizationproblemsmayhaveoneormoreglobaloptimalsolutions.
Tosolvetheseproblems,randomizedalgorithmhastosearchwholesearchspaceuntilalloptimal
solutionsareobtained.Thesealgorithmsperformthissearchingwiththehelpofsomeoperators.
Theseoperatorsaredesignedtoexploreandexploittheproblemsearchspace.Randomparameters
usedintheseoperatorsareusedtocontroltheexplorationandexploitationcapabilityofalgorithm.

Inuni-modaloptimizationproblem,explorationofproblemsearchspace isdone tofindout
theprobableareawhereanoptimalsolutionmaylie.Oncethisareaisrecovered,exploitationof
thiszoneisdonetoretrieveoptimalsolution.Almostallrandomizedalgorithmareverysuitable
foruni-modalproblemsbecauseinearlygenerations,theyexploretheproblemsearchspacetofind
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