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Ulaz: Populacija a 
Izlaz: Populacija posle selekcije a’ 
proporcionalna_selekcija: 
begin 
  s0 := 0 
  /* formiranje ruleta */ 
  for i := 1 to n do 
    si := si-1+fi /n 
  end 
  /* simulacija bacanja kuglice */ 
  for i := 1 to n do 
    r := random( [0, sn] ) 
    ai’ := ak za k takvo da je sk-1≤r<sk 
  end 
  return a’ 
end 
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Ulaz: Populacija a, velicina isecanja T∈[0,1] 
Izlaz: Populacija posle selekcije a’ 
selekcija_isecanjem: 
begin 
  a* := populacija a sortirana u rastucem redosledu po prilagodjenosti 
  for i := 1 to n do 
       r := random( {[(1-T)N],...,N} ) 
       ai’ := ar*  
  end 
  return a’ 
end 
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Ulaz: Populacija a, stepen reprodukcije najgore jedinke η-∈[0,1] 
Izlaz: Populacija posle selekcije a’ 
linearno_rangiranje: 
begin 
  a* := populacija a sortirana u rastucem redosledu po prilagodjenosti 
  /* pravljenje ruleta sa velicinama slotova jednakim verovatnocama izbora */ 
  s0 :=0 
  for i := 1 to n do 
    si := si-1 + ps(ai) /* ps(ai) se odredjuje po gornjoj formuli */  
  end 
  /* simulacija bacanja kuglice na takvom ruletu */ 
  for i := 1 to n do 
      r := random( [0,sn] )  
      ai’ := ak* za k takvo da je sk-1≤r<sk 
  end 
  return a’ 
end 
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Ulaz: Populacija a, stepen reprodukcije najgore jedinke η-∈[0,1] 
Izlaz: Populacija posle selekcije a’ 
eksponencijalno_rangiranje: 
begin 
  a* := populacija a sortirana u rastucem redosledu po prilagodjenosti 
  /* pravljenje ruleta sa velicinama slotova jednakim verovatnocama izbora */ 
  s0 :=0 
  for i := 1 to n do 
    si := si-1 + ps(ai) /* vrednost ps(ai) se odredjuje po gornjoj formuli */  
  end 
  /* simulacija bacanja kuglice na takvom ruletu */ 
  for i := 1 to n do 
    r := random( [0,sn] )  
    ai’ := ak* za k takvo da je sk-1≤r<sk 
  end 
  return a’ 
end 
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Ulaz: Populacija a, velicina turnira t, t∈N 
Izlaz: Populacija posle selekcije a’ 
turnirska_selekcija: 
begin 
  for i := 1 to n do 
     ai’ := najbolja jedinka medju t jedinki slucajno izabranih iz skupa {ak }k=1,n’  
  end 
  return a’ 
end 
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Ulaz: Populacija a, zeljena srednja velicina turnira t, t∈R 
Izlaz: Populacija posle selekcije a’ 
fino_gradirana_turnirska_selekcija: 
begin 
  t- := trunc( t ) 
  t+ := trunc( t ) + 1  
  n- := trunc ( n * ( 1 - ( t - trunc ( t ) ) ) ) 
  n+ := n - trunc ( n * ( 1 - ( t - trunc ( t ) ) ) )  
  /* turniri velicine t- */ 
  for i := 1 to n- do 
     ai’ := najbolja jedinka medju t- slucajno izabranih iz skupa {ak }k=1,n’  
  end 
  /* turniri velicine t+ */ 
  for i := n-+1 to n do 
     ai’ := najbolja jedinka medju t+ slucajno izabranih iz skupa {ak }k=1,n’  
  end 
  return a’ 
end 
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Ulaz: Populacija a razdvojena na potpopulacije a1,a2,...al, velicine n1>=n2>=...>=nl 
zeljena srednja velicina turnira t, t∈R 
Izlaz: Populacija posle selekcije a’ 
Disperzivna_fino_gradirana_turnirska_selekcija: 
begin 
  t[1] := trunc( t ) 
  s := n[1] * t[1] 
  n = n[1]   
  for i := 2 to l do 
    if( s/n < t ) 
      t[i] := trunc(t) +1 
    else 
      t[i] := trunc(t) 
    s := s + n[i]*t[i] 
    n := n + n[i]   
  end 
  /* turniri u svakoj od potpopulacija*/ 
  for i := 1 to l do 
    for j := 1 to n[i] do 
     ali’ := najbolja jedinka medju t[i] slucajno izabranih iz potpopulacije ai  
  end 
  return a’ 
end 
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Paraleni_Evolutivni_Algoritam: 
begin 
  M_U�itavanje_Paralelne_Konfiguracije(); 
  M_Slanje_Paralelne_Konfiguracije(); 
  S_Prijem_Paralelne_Konfiguracije(); 
  A_Inicijalizacija_Paralelne_Arhitekture(); 
  A_Inicijalizacija_GA_Strukture(); 
  M_U�itavanje_GA_Strukture(); 
  M_Slanje_GA_Strukture(); 
  S_Prijem_i_prosle�ivanje_GA_Strukture(); 
  M_U�itavanje_Problem_Strukture(); 
  M_Slanje_Problem_Strukture(); 
  S_Prijem_i_prosle�ivanje_Problem_Strukture(); 
  M_Štampanje_Konfiguracionih_Datoteka(); 
  while (! Globalni_Kraj_GA() )   
  begin 
    gener := gener+1; 
    Prijem_Jedinki_od_Suseda(); 
    for (i=Nelite+1; i<Npop; i++)  
      if (! Primljen_od_Suseda(i)) 
        pi = Vrednosna_Funkcija(i); 
    Ra�unanje_Funkcije_Prilago�enosti(); 
    if(gener mod frazmene = 0)  
    begin 
      Izaberi_Jedinke_za_Slanje(); 
       Pošalji_Jedinke_Susedima(); 
    end 
    Prijem_Poruke_O_Kraju_GA(); 
    if( not Kraj_Lokalnog_GA()) 
    begin 
      Selekcija(); 
      Ukrštanje(); 
      Mutacija(); 
    end 
    else 
      Slanje_Poruke_O_Kraju_Lokalnog_GA(); 
  end 
  M_Štampanje_Rešenja(); 
end 
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using System; 
public class Singleton 
{ 
  private static Singleton instance; 
  private Singleton() {} 
  public static Singleton Instance 
  { 
    get 
    { 
      if (instance == null) 
      { 
        instance = new Singleton(); 
      } 
      return instance; 
    } 
  } 
} 
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public sealed class Singleton 
{ 
  private static readonly Singleton instance = new Singleton(); 
  private Singleton(){} 
  public static Singleton Instance 
  { 
    get 
    { 
      return instance; 
    } 
  } 
} 
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using System; 
public sealed class Singleton 
{ 
  private static volatile Singleton instance; 
  private static object syncRoot = new Object(); 
  private Singleton() {} 
  public static Singleton Instance 
  { 
    get 
    { 
      if (instance == null) 
      { 
        lock (syncRoot) 
        { 
          if (instance == null) 
            instance = new Singleton(); 
        } 
      } 
      return instance; 
    } 
  } 
} 
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<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"> 
   <soap:Body> 
     <getProductDetails xmlns="http://warehouse.example.com/ws"> 
       <productID>123456</productID> 
     </getProductDetails> 
   </soap:Body> 
 </soap:Envelope> 
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<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"> 
   <soap:Body> 
     <getProductDetailsResponse xmlns="http://warehouse.example.com/ws"> 
       <getProductDetailsResult> 
         <productName>Komplet od tri kofera </productName> 
         <productID>123456</productID> 
         <description>Komplet od tri kofera za putovanja. Crna koža.</description> 
         <price>96.50</price> 
         <inStock>true</inStock> 
       </getProductDetailsResult> 
     </getProductDetailsResponse> 
   </soap:Body> 
 </soap:Envelope> 
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+Find(in key : string, out val : object) : bool
+Insert(in key : string, in val : object)
+MaxSize() : int

«interface»
ICache

+Find(in key : string, out val : object) : bool
+Insert(in key : string, in val : object)
+MaxSize() : int
+Cache(in maxSize : int)

-maxSize : int

Cache

+Find(in key : string, out val : object) : bool
+Insert(in key : string, in val : object)
+CacheLRU(in maxSize : int)
+ToString() : string

-hVals : Hashtable
-hRefs : Hashtable
-q : Queue

CacheLRU

+Next() : int
+Next(in max : int) : int
+Next(in min : int, in max : int) : int
+Flip(in probability : double) : bool
+UsePredefinedSeed() : bool
+Seed() : int

«interface»
IRandomGen

+Next() : int
+Next(in max : int) : int
+Next(in min : int, in max : int) : int
+Flip(in probability : double) : bool
+UsePredefinedSeed() : bool
+Seed() : int
+RandomGen()
+RandomGen(in usePredefinied : bool, in seedNum : int)

#usePredefiniedSeed : bool
#seed : int

RandomGen

+Next() : int
+Next(in max : int) : int
+Next(in min : int, in max : int) : int
+Flip(in probability : double) : bool
+Seed() : int

-rng : RNGCryptoServiceProvider = new RNGCryptoServiceProvider()

RandomGenCryptographic

+Next() : int
+Next(in max : int) : int
+Next(in min : int, in max : int) : int
+Flip(in probability : double) : bool
+Seed() : int
+RandomGenIntrisic()
+RandomGenIntrisic(in usePredefinied : bool, in seedNum : int)

-rand : Random

RandomGenIntrisic

+Next() : int
+Next(in max : int) : int
+Next(in min : int, in max : int) : int
+Flip(in probability : double) : bool
+Seed() : int

-rng : RNGCryptoServiceProvider = new RNGCryptoServiceProvider()

RandomGenMerssene
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+ExecuteAlgorithm(inout ret : StringBuilder)
+ExecuteIteration(inout ret : StringBuilder)
+EliteNumber() : int
+ElitistStrategy() : bool
+icrossoverExecution() : ICrossoverExecution
+iemigrants() : IMigrantsGroup
+ifinishExecution() : IFinishExecution
+ifitnessExecution() : IFitnessExecution
+iimigrants() : IMigrantsGroup
+iinitExecution() : IInitExecution
+iinstanceExecution() : IInstanceExecution
+imutationExecution() : IMutationExecution
+ipopulation() : IPopulation
+ipopulationTemp() : IPopulation
+iproblem() : IProblem
+irand() : IRandomGen
+ireportAA() : IReportAfterAlgorithm
+ireportAI() : IReportAfterIteration
+ireportASCrossover() : IReportAfterStepCrossover
+ireportASFinish() : IReportAfterStepFinish
+ireportASFitness() : IReportAfterStepFitness
+ireportASInstance() : IReportAfterStepInstance
+ireportASMutation() : IReportAfterStepMutation
+ireportASProblem() : IReportAfterStepProblem
+ireportASSelection() : IReportAfterStepSelection
+iselectionExecution() : ISelectionExecution

«interface»
IEaDeme

+ExecuteAlgorithm()
+ExecuteIteration()
+EliteNumber()
+ElitistStrategy()
+icrossoverExecution()
+iemigrants()
+ifinishExecution()
+ifitnessExecution()
+iimigrants()
+iinitExecution()
+iinstanceExecution()
+imutationExecution()
+ipopulation()
+ipopulationTemp()
+iproblem()
+irand()
+ireportAA()
+ireportAI()
+ireportASCrossover()
+ireportASFinish()
+ireportASFitness()
+ireportASInstance()
+ireportASMutation()
+ireportASProblem()
+ireportASSelection()
+iselectionExecution()
+EaDeme()

#elitistStrategy : bool
#eliteNumber : int
#crossoverExecution : CrossoverExecution
#emigrants : MigrantsGroup
#finishExecution : FinishExecution
#fitnessExecution : FitnessExecution
#imigrants : MigrantsGroup
#initExecution : InitExecution
#instanceExecution : InstanceExecution
#mutationExecution : MutationExecution
#population : Population
#populationTemp : Population
#problem : Problem
#rand : RandomGen
#reportAA : ReportAfterAlgorithm
#reportAI : ReportAfterIteration
#reportASCrossover : ReportAfterStepCrossover
#reportASFinish : ReportAfterStepFinish
#reportASFitness : ReportAfterStepFitness
#reportASInstance : ReportAfterStepInstance
#reportASMutation : ReportAfterStepMutation
#reportASProblem : ReportAfterStepProblem
#reportASSelection : ReportAfterStepSelection
#selectionExecution : SelectionExecution

EaDeme

+Execute(in parametersXml : string, inout sb : StringBuilder)

EaDemeFacade

+Create(in parametersXml : string) : object

EaDemeFactory
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+CrossoverPair(inout iitemFirst : IItem, inout iitemSecond : IItem, in irand : IRandomGen)
+UniformMaskProbability() : double

«interface»
ICrossover

+Probability() : double
+Crossover(in iea : IEaDeme)
+icrossover() : ICrossover

«interface»
ICrossoverExecution

+Crossover(in iea : IEaDeme)

CrossoverExecutionClassical

+Probability() : double
+Crossover(in iea : IEaDeme)
+icrossover() : ICrossover
+CrossoverExecution()
+CrossoverExecution(in probability : double)
+ToString() : string

#probability : double
#crossover : Crossover

CrossoverExecution

+CrossoverPair(inout iitemFirst : IItem, inout iitemSecond : IItem, in irand : IRandomGen)
+UniformMaskProbability() : double
+Crossover()
+Crossover(in crossoverUniformProbability : double)
+ToString() : string

#uniformMaskProbability : double

Crossover

+CrossoverPair(inout iitemFirst : IItem, inout iitemSecond : IItem, in irand : IRandomGen)

CrossoverBinaryOnePoint

+CrossoverPair(inout iitemFirst : IItem, inout iitemSecond : IItem, in irand : IRandomGen)

CrossoverBinaryTwoPoints

+CrossoverPair(inout iitemFirst : IItem, inout iitemSecond : IItem, in irand : IRandomGen)

-mask : BitArray

CrossoverBinaryUniform
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+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)

«interface»
IMutation

+Mutation(in iea : IEaDeme)
+Probability() : double
+imutation() : IMutation

«interface»
IMutationExecution

+Mutation(in iea : IEaDeme)
+Probability() : double
+imutation() : IMutation
+MutationExecution()
+MutationExecution(in probability : double)

-probability : double
#mutation : Mutation

MutationExecution

+Mutation(in iea : IEaDeme)

MutationExecutionClassical

+Mutation(in iea : IEaDeme)

MutationExecutionFastBinom

+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)

Mutation

+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)
+MutationBinaryOnePoint()

MutationBinaryOnePoint

+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)
+MutationFloatInvert()

MutationFloatInvert

+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)
+MutationIdle()

MutationIdle

+MutateItem(inout iitem : IItem, in irand : IRandomGen, in prob : double)
+MutationXmlOnePoint()

MutationXmlOnePoint
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+Selection(in iea : IEaDeme)
+Probability() : double
+UseDirectlyPassed() : bool
+PassedNumber() : int
+RankOfBest() : double
+RankOfWorst() : double
+Truncation() : double
+Exponent() : double
+TournamentSize() : int
+FineGrainedTournamentSize() : double

«interface»
ISelectionExecution

+Selection()
+Probability()
+UseDirectlyPassed()
+PassedNumber()
+RankOfBest()
+RankOfWorst()
+Truncation()
+Exponent()
+TournamentSize()
+FineGrainedTournamentSize()
+SelectionExecution()
+SelectionExecution()

#probability : double
#useDirectlyPassed : bool
#passedNumber : int
#rankOfBest : double
#rankOfWorst : double
#truncation : double
#exponent : double
#tournamentSize : int
#fineGrainedTournamentSize : double

SelectionExecution

+Selection()
+SelectionExecutionFineGrainedTournament()
+SelectionExecutionFineGrainedTournament()

SelectionExecutionFineGrainedTournament

+Selection(in iea : IEaDeme)
+SelectionExecutionIdle()

SelectionExecutionIdle

+Selection()
+SelectionExecutionRankBasedExponential()
+SelectionExecutionRankBasedExponential()

-ranks : ArrayList
-ranksSum : double
-ranksSet : bool = false

SelectionExecutionRankBasedExponential

+Selection()
+SelectionExecutionRankBasedLinear()
+SelectionExecutionRankBasedLinear()

-ranks : ArrayList
-ranksSum : double
-ranksSet : bool = false

SelectionExecutionRankBasedLinear

+Selection()
+SelectionExecutionRankBasedLinear()
+SelectionExecutionRankBasedLinear()

-ranks : ArrayList
-ranksSum : double
-ranksSet : bool = false

SelectionExecutionRankBasedLinear

+Selection()
+SelectionExecutionRoulette()
+SelectionExecutionRoulette()

-count : int
-slots : ArrayList

SelectionExecutionRoulette

+Selection(in iea : IEaDeme)
+SelectionExecutionTruncation()
+SelectionExecutionTruncation(in trunc : double)

SelectionExecutionTruncation

+Selection()
+SelectionExecutionTruncation()
+SelectionExecutionTruncation()

SelectionExecutionTruncation
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+Count() : int
+this(in index : int) : IItem
+SortByFitness()
+IndexOfBestFitness() : int
+IndexOfWorstFitness() : int

«interface»
IPopulation

+Count() : int
+this(in index : int) : IItem
+SortByFitness()
+IndexOfBestFitness() : int
+IndexOfWorstFitness() : int
+Population()
+Population(in itemType : string, in itemLength : int, in countPop : int)

#count : int
#population : ArrayList

Population

+Assign(in iarg : IItem)
+IsSameAs(in iarg : IItem) : bool
+Data() : string
+FitnessValue() : double
+IsValid() : bool
+Length() : int
+ObjectionValue() : double
+GenCode() : object

«interface»
IItem

+Assign(in iarg : IItem)
+IsSameAs(in iarg : IItem) : bool
+Data() : string
+FitnessValue() : double
+IsValid() : bool
+Length() : int
+ObjectionValue() : double
+GenCode() : object
+Item()
+Item(in itemData : string, in itemFitness : double, in itemIsValid : bool, in itemObjection : double)
-IComparable.CompareTo(in o : object) : int
+ToString() : string

#data : string
#fitnessValue : double
#isValid : bool
#objectionValue : double

Item

+Assign(in iarg : IItem)
+IsSameAs(in iarg : IItem) : bool
+Data() : string
+Length() : int
+GenCode() : object
+ItemBinary()
+ItemBinary(in codeLength : int)

-genCode : BitArray

ItemBinary

+Assign(in iarg : IItem)
+IsSameAs(in iarg : IItem) : bool
+Data() : string
+Length() : int
+GenCode() : object
+ItemFloat()

-genCode : ArrayList

ItemFloat
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+SetRandomized(inout iitm : IItem, in irand : IRandomGen)
+SetFromXml(inout iea : IEaDeme)
+Length1() : int
+Length2() : int
+LengthDistribution() : string
+AlphabetXml() : string
+DataXml() : string

«interface»
IInit

+Init(in iea : IEaDeme)
+iinit() : IInit

«interface»
IInitExecution

+SetRandomized(inout iitm : IItem, in irand : IRandomGen)
+SetFromXml(inout iea : IEaDeme)
+Length1() : int
+Length2() : int
+LengthDistribution() : string
+AlphabetXml() : string
+DataXml() : string
+Init()

-length1 : int = 0
-length2 : int = 0
-lengthDistribution : string = "Uniform"
-alphabetXml : string = ""
-dataXml : string = ""

Init

+SetRandomized(inout iitm : IItem, in irand : IRandomGen)
+InitBinary()

InitBinary

+SetRandomized(inout iitm : IItem, in irand : IRandomGen)
+InitFloat()

InitFloat

+SetRandomized(inout iitm : IItem, in irand : IRandomGen)
+AlphabetXml() : string
+InitXml()
-PositionInAlphabet(in letter : string) : int
-ExistInAlphabet(in letter : string) : bool
-CardinalityOf(in letter : string) : int
-PositionToInsert(in doc : XmlDocument) : XmlNode
-PositionToInsert(in root : XmlNode) : XmlNode
-InputAlphabet()
-OutputAlphabet()

-alphabetXml : string = ""
-alphabet : ArrayList = null

InitXml

+Init(in iea : IEaDeme)
+iinit() : IInit

#init : Init

InitExecution

+Init(in iea : IEaDeme)

InitExecutionClassical
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+ArgumentsToObjection() : double
+ArgumentsXml() : string
+UseInputFile() : bool
+InputFile() : string
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()

«interface»
IProblem

+ArgumentsToObjection() : double
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()
+ProblemFunctionOptimizationHardcoded()

-dimension : int
-arguments : ArrayList
-intervalsFrom : ArrayList
-intervalsTo : ArrayList
-evaluate : string

ProblemFunctionOptimizationHardcoded

+ArgumentsToObjection() : double
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()
+ProblemFunctionOptimizationXml()
-EvaluateDomain(in domain : string) : bool
-EvaluateExpression(in expression : string) : double
-EvaluateXml(in xml : string) : double

-dimension : int
-arguments : ArrayList
-intervalsFrom : ArrayList
-intervalsTo : ArrayList
-indexes : Hashtable
-evaluate : string

ProblemFunctionOptimizationXml

+ArgumentsToObjection() : double
+ArgumentsXml() : string
+UseInputFile() : bool
+InputFile() : string
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()
+Problem()
+Problem(in useInputFile : bool, in inputFile : string, in argumentsXml : string)

#argumentsXml : string
#useInputFile : bool
#inputFile : string

Problem

+ArgumentsToObjection() : double
+Arguments() : string
+Input()
+ProblemIdle()

ProblemIdle

+ArgumentsToObjection() : double
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()
+ProblemLinearEquation()
-EvaluateExpression(in expression : string, in a : double, in b : double) : double

-dimension : int
-coefsA : ArrayList
-coefsB : ArrayList
-results : ArrayList
-argsForEvaluation : string

ProblemLinearEquation

+ArgumentsToObjection() : double
+ArgumentsCoeficients() : object
+Arguments() : string
+Input()
+ProblemTheory()

-argument : int
-evaluate : string

ProblemTheory
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+GeneticCodeToArguments(inout iproblem : IProblem, in iitem : IItem)
+icache() : ICache

«interface»
IInstance

+Instance(in iea : IEaDeme)
+iinstance() : IInstance

«interface»
IInstanceExecution

+GeneticCodeToArguments()
+icache()
+Instance()

#cache : Cache = null

Instance

+Instance(in iea : IEaDeme)
+iinstance() : IInstance

#instance : Instance

InstanceExecution

+Instance(in iea : IEaDeme)

InstanceExecutionClassical

+GeneticCodeToArguments()
+InstanceFunctionOptimizationHardcodedBinary()

InstanceFunctionOptimizationHardcodedBinary

+GeneticCodeToArguments()
+InstanceFunctionOptimizationHardcodedFloat()

InstanceFunctionOptimizationHardcodedFloat

+GeneticCodeToArguments()
+InstanceFunctionOptimizationXmlBinary()

InstanceFunctionOptimizationXmlBinary

+GeneticCodeToArguments()
+InstanceFunctionOptimizationXmlFloat()

InstanceFunctionOptimizationXmlFloat

+GeneticCodeToArguments()
+InstanceIdle()

InstanceIdle

+GeneticCodeToArguments()
+InstanceLinearEquationXml()

InstanceLinearEquationXml

+GeneticCodeToArguments()
+InstanceTheoryBinaryDeceptive()
-ValueOfItem()

InstanceTheoryBinaryDeceptive

+GeneticCodeToArguments()
+InstanceTheoryBinaryOneMax()
-ValueOfItem()

InstanceTheoryBinaryOneMax
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+Determine(in iitm : IItem) : double
+Value() : double
+RemoveDuplicates() : bool

«interface»
IFitness

+Fitness(in iea : IEaDeme)
+ifitness() : IFitness

«interface»
IFitnessExecution

+Determine(in iitm : IItem) : double
+Value() : double
+RemoveDuplicates() : bool
+Fitness()
+Fitness(in initVal : double)

#val : double
#removeDuplicates : bool = false

Fitness

+Determine(in iitm : IItem) : double
+FitnessAdd()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessAdd

+Determine(in iitm : IItem) : double
+FitnessChangeSign()

FitnessChangeSign

+Determine(in iitm : IItem) : double
+FitnessDivide()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessDivide

+Determine(in iitm : IItem) : double
+FitnessDivideFrom()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessDivideFrom

+Fitness(in iea : IEaDeme)
+ifitness() : IFitness
+FitnessExecution()

#fitness : Fitness

FitnessExecution

+Fitness(in iea : IEaDeme)
-SetFitnessOfDuplicatesToZero(in ipopulation : IPopulation)

FitnessExecutionClassical

+Determine(in iitm : IItem) : double
+FitnessIdle()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessIdle

+Determine(in iitm : IItem) : double
+FitnessMultiply()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessMultiply

+Determine(in iitm : IItem) : double
+FitnessReciprotial()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessReciprotial

+Determine(in iitm : IItem) : double
+FitnessSubtract()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessSubtract

+Determine(in iitm : IItem) : double
+FitnessSubtractFrom()
-SetFitnessOfDuplicatesToZero(in iea : IEaDeme)

FitnessSubtractFrom
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+Check(in iea : IEaDeme)
+Over() : FinishCode
+CurrentGeneration() : int
+NumberOfGenerations() : int
+BestItemUnchangedFor() : int
+BestFitnessUnchangedFor() : int
+ExecutionTime() : TimeSpan
+ItemsOr() : ArrayList
+ItemsAnd() : ArrayList

«interface»
IFinishExecution

+Check(in iea : IEaDeme) : FinishCode

«interface»
IFinishItem

+Check()
+Over()
+CurrentGeneration()
+NumberOfGenerations()
+BestItemUnchangedFor()
+BestFitnessUnchangedFor()
+ExecutionTime()
+ItemsOr()
+ItemsAnd()
+FinishExecution()
+FinishExecution()

#over : FinishCode = FinishCode.NotFinished
#currentGeneration : int = 0
#numberOfGenerations : int = 0
#bestItemUnchangedFor : int = 0
#bestFitnessUnchangedFor : int = 0
#startTime : DateTime
#executionTime : TimeSpan
#itemsOr : ArrayList
#itemsAnd : ArrayList

FinishExecution

+Check()
+FinishExecutionClassical()
+FinishExecutionClassical()

FinishExecutionClassical

+Check(in iea : IEaDeme) : FinishCode
+FinishItemBestFitnessUnchangedForGenerations()

-bestFitness : double
-unchangedFor : int = 0

FinishItemBestFitnessUnchangedForGenerations

+Check(in iea : IEaDeme) : FinishCode
+FinishItem()

FinishItem

+Check(in iea : IEaDeme) : FinishCode
+FinishItemBestItemUnchangedForGenerations()

-ibest : IItem
-unchangedFor : int = 0

FinishItemBestItemUnchangedForGenerations

+Check(in iea : IEaDeme) : FinishCode
+FinishItemIdle()

FinishItemIdle

+Check(in iea : IEaDeme) : FinishCode
+FinishItemNumberOfGenerations()

FinishItemNumberOfGenerations

+Check(in iea : IEaDeme) : FinishCode
+FinishItemTimeElapsed()

FinishItemTimeElapsed
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+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+StartTime() : DateTime

«interface»
IReportAfterAlgorithm

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+StartTime() : DateTime

«interface»
IReportAfterIteration

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepCrossover

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepFinish

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepFitness

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepInstance

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepMutation

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepProblem

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList

«interface»
IReportAfterStepSelection

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+StartTime() : DateTime
+ReportAfterAlgorithm(in reportItems : string)

#count : int
#items : ArrayList
#startTime : DateTime

ReportAfterAlgorithm

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+StartTime() : DateTime
+ReportAfterIteration(in reportItems : string)

#count : int
#items : ArrayList
#startTime : DateTime

ReportAfterIteration

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepCrossover(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepCrossover

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepFinish(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepFinish

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepFitness(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepFitness

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepInstance(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepInstance

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepMutation(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepMutation

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepProblem(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepProblem

+Execute(in iea : IEaDeme, inout ret : StringBuilder)
+Items() : ArrayList
+ReportAfterStepSelection(in reportItems : string)

#count : int
#items : ArrayList

ReportAfterStepSelection
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+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)

«interface»
IReportItem

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItem()

ReportItem

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemCurrentGeneration()

ReportItemCurrentGeneration

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemDeJongOffLine()

-offLine : double = 0

ReportItemDeJongOffLine

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemDeJongOnLine()

-onLine : double = 0

ReportItemDeJongOnLine

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemEmigrantsAll()

ReportItemEmigrantsAll

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemFinishReason()

ReportItemFinishReason

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemFirstAll()

ReportItemFirstAll

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemIdle()

ReportItemIdle

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemImigrantsAll()

ReportItemImigrantsAll

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemInitAlphabet()

ReportItemInitAlphabet

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemInstanceCache()

ReportItemInstanceCache

+Execute(in part : string, in iea : IEaDeme, inout ret : StringBuilder)
+ReportItemOverallTime()

ReportItemOverallTime
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+DispatchFacade()
+GetClassNamesByIncluded(in assemblies : string[], in areIncluded : string[]) : string
+GetClassNamesByIncludedExcluded(in assemblies : string[], in areIncluded : string[], in areExcluded : string[]) : string
+StartExecution(in requestId : string, in parametersXml : string)
+StopExecution(in requestId : string)
+TerminateExecution(in requestId : string)
+GetStatus(in requestId : string) : int
+StartImigration(in requestId : string)
+GetResults(in requestId : string) : string
+ExecuteAndGetResults(in requestId : string, in parametersXml : string) : string
+StartExecutionOnDeme(in requestId : string, in parametersXml : string)
+StopExecutionOnDeme(in requestId : string)
+TerminateExecutionOnDeme(in requestId : string)
+GetStatusOnDeme(in requestId : string) : int
+GetResultsOnDeme(in requestId : string) : string
+StartImigrationOnDeme(in requestId : string)
+ExecuteAndGetResultsOnDeme(in requestId : string, in parametersXml : string) : string

DispatchFacade

+Create(in parametersXml : string, in requestId : string) : object

DispatchFactory

+StartExecutionInArea()
+StopExecutionInArea()
+TerminateExecutionInArea()
+GetResultsInArea()
+GetStatusInArea()
+StartImigrationInArea()
+ParametersXml()
+icommunication()
+iemigration()
+iimigration()
+ireportDispatchAA()
+EaDispatch()

#parametersXml : string
#communication : Communication
#emigration : Emigration
#imigration : Imigration
#reportDispatchAA : ReportDispatchAfterAlgorithm

EaDispatch

+StopExecutionInArea()
+EaDispatchCoarseGrainedAsynchronic()

EaDispatchCoarseGrainedAsynchronic

+StartExecutionInArea(in requestId : string)
+StopExecutionInArea(in requestId : string)
+TerminateExecutionInArea(in requestId : string)
+GetResultsInArea(in requestId : string, inout ret : StringBuilder)
+GetStatusInArea(in requestId : string) : int
+StartImigrationInArea(in requestId : string)
+ParametersXml() : string
+icommunication() : ICommunication
+iemigration() : IEmigration
+iimigration() : IImigration
+ireportDispatchAA() : IReportDispatchAfterAlgorithm

«interface»
IEaDispatch

+StartExecutionInArea()
+StopExecutionInArea()
+TerminateExecutionInArea()
+GetResultsInArea()
+GetStatusInArea()
+EaDispatchSequential()

EaDispatchSequential
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+HostId() : string
+RequestId() : string
+NeighboursToSend() : Hashtable
+NeighboursToReceive() : Hashtable
+WS() : EaService
+TopologyXml() : string
+DiscoverNeihbourServices(in iDispatch : IEaDispatch)
+GetTopologyId(in service : string, in iDispatch : IEaDispatch) : int

«interface»
ICommunication

+HostId() : string
+RequestId() : string
+NeighboursToSend() : Hashtable
+NeighboursToReceive() : Hashtable
+WS() : EaService
+TopologyXml() : string
+DiscoverNeihbourServices(in iDispatch : IEaDispatch)
+GetTopologyId(in service : string, in iDispatch : IEaDispatch) : int
+Communication()
-DiscoverService(inout ws : EaService, in url : string) : bool
-GetTopologyService(in id : int) : string

#requestId : string
#hostId : string
#wS : EaService = new VladoFilipovic.EA.WebService.localhost.EaService()
#topologyXml : string
#neighboursToSend : Hashtable = new Hashtable()
#neighboursToReceive : Hashtable = new Hashtable()

Communication
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+Choose(in iea : IEaDeme)
+Count() : int
+Interval() : int
+SaveAsXml(in iea : IEaDeme) : string

«interface»
IEmigration

+Choose(in iea : IEaDeme)
+Count() : int
+Interval() : int
+SaveAsXml(in iea : IEaDeme) : string
+Emigration()

#count : int = 0
#interval : int = 0

Emigration

+Choose(in iea : IEaDeme)

EmigrationBest

+Choose(in iea : IEaDeme)
+SaveAsXml(in iea : IEaDeme) : string

EmigrationIdle

+Choose(in iea : IEaDeme)

EmigrationRandom

+Replace(in iea : IEaDeme)
+Count() : int
+Interval() : int
+iimigrants() : IMigrantsGroup
+LoadFromXml(in iea : IEaDeme, in xml : string)

«interface»
IImigration

+Replace(in iea : IEaDeme)
+Count() : int
+Interval() : int
+iimigrants() : IMigrantsGroup
+LoadFromXml(in iea : IEaDeme, in xml : string)
+Imigration()

#count : int = 0
#interval : int = 0
#imigrants : MigrantsGroup

Imigration

+Replace(in iea : IEaDeme)
+LoadFromXml(in iea : IEaDeme, in xml : string)

ImigrationIdle

+Replace(in iea : IEaDeme)

ImigrationRandom

+Replace(in iea : IEaDeme)

ImigrationWorst
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<?xml version='1.0'?> 
<!-- Parameters for invocation of EaWebService --> 
<EaWebParams xmlns='EaWebParametersSchema.xsd'> 
  <Communication> 
    <Type>EaSequential</Type> 
    <TopologyFile>Topologies/EaTopology01.xml</TopologyFile> 
    <WebService> 
      http://www.dev1.eraserver.net/VLADOFILIPOVIC/EaWebService/Main.asmx 
    </WebService> 
  </Communication> 
  <Population> 
    <ItemType>ItemBinary</ItemType> 
    <ItemLenght>48</ItemLenght> 
    <Count>116</Count> 
  </Population> 
  <Problem> 
    <Type>ProblemFunctionOptimizationXml</Type> 
     <InputFile>Problems/F01_Spheric.xml</InputFile> 
  <Problem> 
  <RandomGenerator> 
    <Type>RandomGenIntrisic</Type> 
    <UsePredefiniedSeed>true</UsePredefiniedSeed> 
    <Seed>17</Seed> 
  </RandomGenerator> 
  <Crossover> 
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    <Type>CrossoverBinaryOnePoint</Type> 
    <Probability>0.95</Probability> 
  </Crossover> 
  <Emigration> 
    <Type>EmigrationIdle</Type> 
  </Emigration> 
  <Finish> 
    <ItemsOr> FinishItemExecutionTimeElapsed FinshItemNumberOfGenerations</ItemsOr> 
    <ItemsAnd> FinishItemIdle</ItemsAnd> 
    <NumberOfGenerations>100</NumberOfGenerations> 
    <ExecutionTimeDays>0</ExecutionTimeDays> 
    <ExecutionTimeHours>0</ExecutionTimeHours> 
    <ExecutionTimeMinutes>0</ExecutionTimeMinutes> 
    <ExecutionTimeSeconds>30</ExecutionTimeSeconds> 
    <ExecutionTimeMiliseconds>0</ExecutionTimeMiliseconds> 
  </Finish> 
  <Fitness> 
    <Type>FitnessSubtractFrom</Type> 
    <Value>3000</Value> 
    <RemoveDuplicates>false</RemoveDuplicates> 
  </Fitness> 
  <Imigration> 
    <Type>ImigrationIdle</Type> 
  </Imigration> 
  <Init> 
    <Type>InitBinary</Type> 
    <FromXmlFile>false</FromXmlFile> 
  </Init> 
  <Instance> 
    <Type>InstanceFunctionOptimizationXmlBinary</Type> 
  </Instance> 
  <Mutation> 
    <Type>MutationBinaryOnePoint</Type> 
    <Probability>0.005</Probability> 
  </Mutation> 
  <NewGeneration> 
    <UseElitistStrategy>true</UseElitistStrategy> 
    <EliteNumber>1</EliteNumber> 
  </NewGeneration> 
  <ReportItems> 
    <AA>  
ReportItemBestAll ReportItemCommunication ReportItemCurrentGeneration 
ReportItemEaParameters ReportItemFinishReason ReportItemProblemInput 
ReportItemTimeInAlgorithm 
    </AA> 
    <AI> 
ReportItemBestAll ReportItemCurrentGeneration ReportItemDeJongOffLine 
ReportItemDeJongOnLine ReportItemTimeInIteration 
    </AI> 
    <ASCrossover> ReportItemIdle</ASCrossover> 
    <ASFinish> ReportItemIdle</ASFinish> 
    <ASFitness> ReportItemIdle</ASFitness> 
    <ASInstance> ReportItemIdle</ASInstance> 
    <ASMutation> ReportItemIdle</ASMutation> 
    <ASProblem> ReportItemIdle</ASProblem> 
    <ASSelection> ReportItemIdle</ASSelection> 
    <Url>Reports/F01_Spheric.xml</Url> 
  </ReportItems> 
  <Selection> 
    <Type>SelectionTournament</Type> 
    <Probability>0.97</Probability> 
    <UseDirectlyPassed>false</UseDirectlyPassed> 
    <TournamentSize>3</TournamentSize> 
  </Selection> 
</EaWebParams> 
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<EaProblemParameters xmlns:EA="urn:vlado1/EaWebService/Parameters"> 
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  <Problem> 
    <Description>F1 - Spheric function</Description> 
    <Dimension>3</Dimension> 
    <Interval> 
      <Id>0</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>1</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>2</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Evaluate> 
      <Condition> 
        <Domain> 
          <ConstantBool> 
            true 
          </ConstantBool> 
        </Domain> 
        <Expression> 
          <BinaryPlus> 
            <BinaryPlus> 
              <Square> 
                <Argument> 
                  <Id>0</Id> 
                </Argument> 
              </Square> 
              <Square> 
                <Argument> 
                  <Id>1</Id> 
                </Argument> 
              </Square> 
            </BinaryPlus> 
            <Square> 
              <Argument> 
                <Id>2</Id> 
              </Argument> 
            </Square> 
          </BinaryPlus> 
        </Expression> 
      </Condition> 
    </Evaluate> 
    <KnownSolution> 
      <Argument> 
        <Id>0</Id> 
        <Value>0</Value> 
      </Argument> 
      <Argument> 
        <Id>1</Id> 
        <Value>0</Value> 
      </Argument> 
      <Argument> 
        <Id>2</Id> 
        <Value>0</Value> 
      </Argument> 
    </KnownSolution> 
  </Problem> 
</EaProblemParameters> 
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<EaProblemParameters xmlns:EA="urn:vlado1/EaWebService/Parameters"> 
  <Problem> 
    <Description>F8 - Griewangk function</Description> 
    <Dimension>15</Dimension> 
    <Interval> 
      <Id>0</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>1</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>2</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>3</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>4</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>5</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>6</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>7</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>8</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>9</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>10</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>11</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
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    <Interval> 
      <Id>12</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>13</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Interval> 
      <Id>14</Id> 
      <From>-5.12</From> 
      <To>5.12</To> 
    </Interval> 
    <Evaluate> 
      <Condition> 
        <Domain> 
          <ConstantBool> 
            true 
          </ConstantBool> 
        </Domain> 
        <Expression> 
          <BinaryMinus> 
            <BinaryPlus> 
              <Constant> 
                1 
              </Constant> 
              <Sum> 
                <LowLimit> 
                  <Constant> 
                    0 
                  </Constant> 
                </LowLimit> 
                <HiLimit> 
                  <Constant> 
                    14 
                  </Constant> 
                </HiLimit> 
                <CurIndex> 
                   i 
                </CurIndex> 
                <Item> 
                  <BinaryDivide> 
                    <Square> 
                      <Argument> 
                        <Index> 
                           i 
                        </Index> 
                      </Argument> 
                    </Square> 
                    <Constant> 
                      4000 
                    </Constant> 
                  </BinaryDivide> 
                </Item> 
              </Sum> 
            </BinaryPlus> 
            <Product> 
              <LowLimit> 
                <Constant>  
                   0  
                </Constant> 
              </LowLimit> 
              <HiLimit> 
                <Constant> 
                  14 
                </Constant> 
              </HiLimit> 
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              <CurIndex> 
                i 
              </CurIndex> 
              <Item> 
                <Cosinus> 
                  <BinaryDivide> 
                    <Argument> 
                      <Index> 
                        i 
                      </Index> 
                    </Argument> 
                    <SquareRoot> 
                      <IndexValue> 
                        i 
                      </IndexValue> 
                    </SquareRoot> 
                  </BinaryDivide> 
                </Cosinus> 
              </Item> 
            </Product> 
          </BinaryMinus> 
        </Expression> 
      </Condition> 
    </Evaluate> 
  </Problem> 
</EaProblemParameters> 
 

;��� �
� &
�	� 	����	��	�	� ���#�� ���	����
)� ��� �
� 	���
���� ����� �
��	���
�� ;��� �	� ��	�
��� '
�� �
�%	��� $�
�� ���
���	 	���
������	���,A)��������	��� 
����	��	��
��
�
����	�����
�������
%��������
��� ����
��)�������	�1�2�
������� 
��	 ���	���������
�
�
#����	��4�
 
<?xml version='1.0'?> 
<!-- Parameters for invocation of EaWebService --> 
<EaWebParams xmlns='EaWebParametersSchema.xsd'> 
  <Communication> 
    <Type>EaSequential</Type> 
    <TopologyFile>Topologies/EaTopology01.xml</TopologyFile> 
    <WebService> 
      http://www.dev1.eraserver.net/VLADOFILIPOVIC/EaWebService/Main.asmx 
    </WebService> 
  </Communication> 
  <Population> 
    <ItemType>ItemFloat</ItemType> 
    <ItemLenght>3</ItemLenght> 
    <Count>16</Count> 
  </Population> 
  <Problem> 
    <Type>ProblemFunctionOptimizationXml</Type> 
    <InputFile>Problems/F01_Spheric.xml</InputFile> 
  </Problem> 
  <RandomGenerator> 
    <Type>RandomGenIntrisic</Type> 
    <UsePredefiniedSeed>true</UsePredefiniedSeed> 
    <Seed>17</Seed> 
  </RandomGenerator> 
  <Crossover> 
    <Type>CrossoverFloatArithmeticGeometric</Type> 
    <Probability>0.95</Probability> 
  </Crossover> 
  <Finish> 
    <ItemsOr> FinishItemExecutionTimeElapsed FinshItemNumberOfGenerations</ItemsOr> 
    <ItemsAnd> FinishItemIdle</ItemsAnd> 
    <NumberOfGenerations>100</NumberOfGenerations> 
    <ExecutionTimeDays>0</ExecutionTimeDays> 
    <ExecutionTimeHours>0</ExecutionTimeHours> 
    <ExecutionTimeMinutes>0</ExecutionTimeMinutes> 
    <ExecutionTimeSeconds>30</ExecutionTimeSeconds> 
    <ExecutionTimeMiliseconds>0</ExecutionTimeMiliseconds> 
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  </Finish> 
  <Fitness> 
    <Type>FitnessSubtractFrom</Type> 
    <Value>3000</Value> 
    <RemoveDuplicates>false</RemoveDuplicates> 
  </Fitness> 
  <Init> 
    <Type>InitFloat</Type> 
  </Init> 
  <Instance> 
    <Type>InstanceFunctionOptimizationXmlFloat</Type> 
  </Instance> 
  <Mutation> 
    <Type>MutationFloatInvert</Type> 
    <Probability>0.005</Probability> 
  </Mutation> 
  <NewGeneration> 
    <UseElitistStrategy>true</UseElitistStrategy> 
    <EliteNumber>1</EliteNumber> 
  </NewGeneration> 
  <ReportItems> 
    <AA>  
ReportItemBestAll ReportItemCommunication ReportItemCurrentGeneration 
ReportItemEaParameters ReportItemFinishReason ReportItemProblemInput 
ReportItemTimeInAlgorithm 
    </AA> 
    <AI> 
ReportItemBestAll ReportItemCurrentGeneration ReportItemDeJongOffLine 
ReportItemDeJongOnLine ReportItemTimeInIteration 
    </AI> 
    <ASCrossover> ReportItemIdle</ASCrossover> 
    <ASFinish> ReportItemIdle</ASFinish> 
    <ASFitness> ReportItemIdle</ASFitness> 
    <ASInstance> ReportItemIdle</ASInstance> 
    <ASMutation> ReportItemIdle</ASMutation> 
    <ASProblem> ReportItemIdle</ASProblem> 
    <ASSelection> ReportItemIdle</ASSelection> 
    <Url>Reports/F01_Spheric.xml</Url> 
  </ReportItems> 
  <Selection> 
    <Type>SelectionTournament</Type> 
    <Probability>0.97</Probability> 
    <UseDirectlyPassed>false</UseDirectlyPassed> 
    <TournamentSize>3</TournamentSize> 
  </Selection> 
</EaWebParams> 
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<?xml version='1.0'?> 
<!--Report: Timestamp 2006 01 31 09:23:22:957 --> 
<EaWebReport xmlns='EaWebReportsSchema.xsd'> 
  <AfterAlgorithm> 
    <BestAll> 
      <Data> 
        1000 0000 0000 0000 1000 0000 0000 0000 0111 1111 1111 1111 11    
      </Data> 
      <IsValid>True</IsValid> 
      <ObjectionValue>2.44140625E-08</ObjectionValue> 
      <FitnessValue>2999.99999997559</FitnessValue> 
      <ProblemArguments> 0 0 -0.00015625</ProblemArguments> 
    </BestAll> 
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    <CurrentGeneration>101</CurrentGeneration> 
    <FinishReason>Number of generations is reached!</FinishReason> 
    <TimeInAlgorithm> 
      <Days>0</Days> 
      <Hours>0</Hours> 
      <Minutes>0</Minutes> 
      <Seconds>25</Seconds> 
      <Miliseconds>15</Miliseconds> 
      <Summary>00:00:25.0159712</Summary> 
    </TimeInAlgorithm> 
  </AfterAlgorithm> 
</EaWebReport> 
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<EaWebReport> 
  <AfterAlgorithm> 
    <BestAll> 
      <Data> 
        0.338895187405355 0.485176505281206 0.327682401206196    
      </Data> 
     <IsValid>True</IsValid> 
      <ObjectionValue>5.85816882449178</ObjectionValue> 
      <FitnessValue>194.141831175508</FitnessValue> 
      <ProblemArguments> 
        -1.64971328096917 -0.151792585920446 -1.76453221164855 
      </ProblemArguments> 
    </BestAll> 
    <FinishReason>Number of generations is reached!</FinishReason> 
    <TimeInAlgorithm> 
      <Days>0</Days> 
      <Hours>0</Hours> 
      <Minutes>0</Minutes> 
      <Seconds>1</Seconds> 
      <Miliseconds>832</Miliseconds> 
      <Summary>00:00:01.8326352</Summary> 
    </TimeInAlgorithm> 
  </AfterAlgorithm> 
</EaWebReport> 
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<!--Solving linear equation ax=b --> 
<LinearEquation> 
  <Dimension> 9  </Dimension> 
  <Element> 
    <Id>0</Id> 
    <Coeficients> 
      <a>3</a> 
      <b>5</b> 
    </Coeficients> 
    <Results> 
      <x>1.6666666666666666666666666666667</x> 
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    </Results> 
  </Element> 
  <Element> 
    <Id>1</Id> 
    <Coeficients> 
      <a>2</a> 
      <b>1</b> 
    </Coeficients> 
    <Results> 
      <x>0.5</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>2</Id> 
    <Coeficients> 
      <a>3</a> 
      <b>2</b> 
    </Coeficients> 
    <Results> 
      <x>0.6666666666666666666666666666667</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>3</Id> 
    <Coeficients> 
      <a>1</a> 
      <b>2</b> 
    </Coeficients> 
    <Results> 
      <x>2</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>4</Id> 
    <Coeficients> 
      <a>1</a> 
      <b>7</b> 
    </Coeficients> 
    <Results> 
      <x>7</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>5</Id> 
    <Coeficients> 
      <a>3</a> 
      <b>7</b> 
    </Coeficients> 
    <Results> 
      <x>2.3333333333333333333333333333333</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>6</Id> 
    <Coeficients> 
      <a>8</a> 
      <b>7</b> 
    </Coeficients> 
    <Results> 
      <x>0.875</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>7</Id> 
    <Coeficients> 
      <a>8</a> 
      <b>-7</b> 
    </Coeficients> 
    <Results> 
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      <x>-0.875</x> 
    </Results> 
  </Element> 
  <Element> 
    <Id>8</Id> 
    <Coeficients> 
      <a>-8</a> 
      <b>7</b> 
    </Coeficients> 
    <Results> 
      <x>-0.875</x> 
    </Results> 
  </Element> 
</LinearEquation> 
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<?xml version='1.0'?> 
<!-- Parameters for invocation of EaWebService --> 
<EaWebParams xmlns='EaWebParametersSchema.xsd'> 
  <Communication> 
    <Type>EaWebService.EaSequential</Type> 
    <TopologyFile>Topologies/EaTopology01.xml</TopologyFile> 
    <WebService> 
      http://www.dev1.eraserver.net/VLADOFILIPOVIC/EaWebService/Main.asmx 
    </WebService> 
  </Communication> 
  <Population> 
    <ItemType>ItemXml</ItemType> 
  <Count>76</Count> 
  </Population> 
  <Problem> 
    <Type>ProblemLinearEquation</Type> 
    <InputFile>Problems/LinearEquation01.xml</InputFile> 
  </Problem> 
  <RandomGenerator> 
    <Type>RandomGenIntrisic</Type> 
    <UsePredefiniedSeed>False</UsePredefiniedSeed> 
  </RandomGenerator> 
  <Crossover> 
    <Type>CrossoverXmlOnePoint</Type> 
    <Probability>0.999</Probability> 
  </Crossover> 
  <Finish> 
    <ItemsOr> FinishItemNumberOfGenerations</ItemsOr> 
    <ItemsAnd> FinishItemIdle</ItemsAnd> 
    <NumberOfGenerations>22</NumberOfGenerations> 
  </Finish> 
  <Fitness> 
    <Type>FitnessChangeSign</Type> 
    <RemoveDuplicates>False</RemoveDuplicates> 
  </Fitness> 
  <Init> 
    <Type>InitXml</Type> 
    <InitData> 
      <Length1> 
        3 
      </Length1> 
      <Length2> 
        6 
      </Length2> 
      <LengthDistribution> 
        Uniform 
      </LengthDistribution> 
      <Alphabet> 
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        <Dimension> 
          9 
        </Dimension> 
        <Item> 
         <Id>0</Id> 
         <Letter>a</Letter> 
         <Cardinality>0</Cardinality> 
        </Item> 
        <Item> 
         <Id>1</Id> 
         <Letter>b</Letter> 
         <Cardinality>0</Cardinality> 
        </Item> 
        <Item> 
         <Id>2</Id> 
         <Letter>ChangeSign</Letter> 
         <Cardinality>1</Cardinality> 
        </Item> 
        <Item> 
         <Id>3</Id> 
         <Letter>AbsoluteValue</Letter> 
         <Cardinality>1</Cardinality> 
        </Item> 
        <Item> 
         <Id>4</Id> 
         <Letter>Square</Letter> 
         <Cardinality>1</Cardinality> 
        </Item> 
        <Item> 
         <Id>5</Id> 
         <Letter>Plus</Letter> 
         <Cardinality>2</Cardinality> 
        </Item> 
        <Item> 
         <Id>6</Id> 
         <Letter>Minus</Letter> 
         <Cardinality>2</Cardinality> 
        </Item> 
        <Item> 
         <Id>7</Id> 
         <Letter>Multiply</Letter> 
         <Cardinality>2</Cardinality> 
        </Item> 
        <Item> 
         <Id>8</Id> 
         <Letter>Divide</Letter> 
         <Cardinality>2</Cardinality> 
        </Item> 
      </Alphabet> 
    </InitData> 
  </Init> 
  <Instance> 
    <Type>InstanceLinearEquationXml</Type> 
  </Instance> 
  <Mutation> 
    <Type>MutationXmlOnePoint</Type> 
    <Probability>0.005</Probability> 
  </Mutation> 
  <NewGeneration> 
    <UseElitistStrategy>True</UseElitistStrategy> 
    <EliteNumber>1</EliteNumber> 
  </NewGeneration> 
  <ReportItems> 
    <AA> 
ReportItemBestAll ReportItemCommunication ReportItemCurrentGeneration 
ReportItemDeJongOffLine ReportItemDeJongOnLine ReportItemEaParameters 
ReportItemFinishReason ReportItemFirstAll ReportItemHostId ReportItemIdle 
ReportItemOverallTime ReportItemProblemInput ReportItemRequestId 
ReportItemTimeInAlgorithm ReportItemTimeInIteration ReportItemInitAlphabet 
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    </AA> 
    <AI> 
ReportItemBestAll ReportItemCurrentGeneration ReportItemIdle ReportItemPopulationAll 
    </AI> 
    <ASCrossover> ReportItemIdle ReportItemPopulationAll</ASCrossover> 
    <ASFinish> ReportItemIdle</ASFinish> 
    <ASFitness> ReportItemIdle</ASFitness> 
    <ASInstance> ReportItemIdle</ASInstance> 
    <ASMutation> ReportItemIdle</ASMutation> 
    <ASProblem> ReportItemIdle</ASProblem> 
    <ASSelection> ReportItemIdle</ASSelection> 
    <Url>Reports/EaWeb98.xml</Url> 
  </ReportItems> 
  <Selection> 
    <Type>SelectionTournament</Type> 
    <Probability>0.99</Probability> 
    <UseDirectlyPassed>False</UseDirectlyPassed> 
    <TournamentSize>3</TournamentSize> 
  </Selection> 
</EaWebParams> 
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<?xml version='1.0'?> 
<!--Report: Timestamp 2006 02 02 22:14:25:947 --> 
<EaWebReport xmlns='EaWebReportsSchema.xsd'> 
  </AfterIteration> 
    </PopulationAll> 
       ... 
      <Item> 
        <Id>74</Id> 
        <Data> 
          <b> 
        </Data> 
        <IsValid>True</IsValid> 
        <ObjectionValue>29.9583333333333</ObjectionValue> 
        <FitnessValue>-29.9583333333333</FitnessValue> 
      </Item> 
      <Item> 
        <Id>75</Id> 
        <Data> 
          <Divide> 
            <a> 
            <b> 
          </Divide>   
        </Data> 
        <IsValid>True</IsValid> 
        <ObjectionValue>35.9583333333333</ObjectionValue> 
        <FitnessValue>-35.9583333333333</FitnessValue> 
      </Item> 
    </PopulationAll> 
  </AfterIteration> 
  <AfterAlgorithm> 
    <BestAll> 
      <Data> 
        <Divide> 
          <b> 
          <a> 
        </Divide> 
      </Data> 
      <IsValid>True</IsValid> 
      <ObjectionValue>0</ObjectionValue> 
      <FitnessValue>0</FitnessValue> 
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    </BestAll> 
    <FinishReason> 
      Number of generations is reached! 
    </FinishReason> 
    <OverallTime> 
      <Days>0</Days> 
      <Hours>0</Hours> 
      <Minutes>0</Minutes> 
      <Seconds>7</Seconds> 
      <Miliseconds>981</Miliseconds> 
      <Summary>00:00:07.9814768</Summary> 
    </OverallTime> 
    <TimeInAlgorithm> 
      <Days>0</Days> 
      <Hours>0</Hours> 
      <Minutes>0</Minutes> 
      <Seconds>7</Seconds> 
      <Miliseconds>931</Miliseconds> 
      <Summary>00:00:07.9314048</Summary> 
    </TimeInAlgorithm> 
    <TimeInIteration> 
      <Days>0</Days> 
      <Hours>0</Hours> 
      <Minutes>0</Minutes> 
      <Seconds>0</Seconds> 
      <Mili1seconds>350</Miliseconds> 
      <Summary>00:00:00.3505040</Summary> 
     </TimeInIteration> 
  </AfterAlgorithm> 
</EaWebReport> 
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AF2� BBAFCB�KCD� ���� F�FFC� F�AAC� EFC� F�FFF� F�FFF�
AF�� BEKEEH�FHJ� ���� F�FFA� F�AAD� EFA� F�FFF� F�FFF�
BF2� BCFCHE�DED� ���� F�FFK� F�BFJ� EFD� F�FFF� F�FFF�
BF�� BJJHKK�DHE� ���� F�FAF� F�BFD� EFJ� F�FFF� F�FFF�
BE2� BCBDFJ�KDJ� ���� F�FAE� F�CAC� EFE� F�FFF� F�FFF�
BE�� BIBFCB�FHF� ���� F�FAD� F�BIE� EFJ� F�FFF� F�FFF�
DF2� BCKAAD�KDI� ���� F�FJE� F�HCC� EAK� F�FFF� F�FFF�
DF�� BICAJD�HCJ� ���� F�FAK� F�KIB� EFA� F�FFF� F�FFF�
EF2� BCCIFE�CFC� ���� F�FKB� A�DCD� EAF� F�FFF� F�FFF�
EF�� BIJFBD�HIJ� ���� F�FKB� A�CCI� EAB� F�FFF� F�FFF�
JF2� BBEFDB�CAF� ���� F�FKE� B�ADI� EFJ� F�FFF� F�FFF�
JF�� BDCDAJ�DEF� ���� F�ACF� B�DAK� EAJ� F�FFF� F�FFF�
KF2� BBIHKD�EFF� ���� F�CFI� C�JIA� ECA� F�FFF� F�FFF�
KF�� BDIJFB�HDE� ���� F�AEB� C�JBI� EAC� F�FFF� F�FFF�
HF2� BBEAJJ�IBB� ���� F�HFI� E�AAI� EJE� F�FFF� F�FFF�
HF�� BJHBFI�DFJ� ���� F�EAE� D�IIB� ECI� F�FFF� F�FFF�
IF2� BBJHEK�DJE� ���� F�CJH� J�JIC� EAH� F�FFF� F�FFF�
IF�� BKKDAK�IKB� ���� F�DBD� J�JAI� EBB� F�FFF� F�FFF�
AFF2� BCEFIK�BBH� ���� A�BFE� H�CHA� EJA� F�FFF� F�FFF�
AFF�� CFEFIK�IDI� ���� F�AEE� K�IDJ� EFE� F�FFF� F�FFF�
AAF2� BAHJJA�IJE� ���� F�EEK� I�JIE� EAK� F�FFF� F�FFF�
AAF�� BBCHIA�HBB� ���� A�AFC� AF�KCA� ECI� F�FFF� F�FFF�
ABF2� BBBBCH�IBB� ���� F�HHE� AB�JFI� EBD� F�FFF� F�FFF�
ABF�� BBIEHA�KEE� ���� B�CDC� AE�FKK� EJD� F�FFF� F�FFF�
ACF2� !� BBCHAD�AFI� C�AAK� BA�EJJ� EJC� F�FFF� F�FFF�
ACF�� !� BCFHJE�DEA� B�KHI� BB�KJE� EEB� F�FFF� F�FFF�
BFF2� !� BCFBFD�CDC� BE�BFB� HA�DEJ� JJK� F�JIJ� A�BCI�
BFF�� !� BJHKHK�JCC� BH�JHH� IC�IBJ� KFA� F�FFF� F�FFF�
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 �0�	 ���/��?	 ��	��1/	 �N0O	 ����N0O	 
��	 1��	 P	
AF2� ABBFCH�IDF� ���� F�FFB� F�AFK� EFA� F�FFF� F�FFF�
AF�� ABKDBE�ICI� ���� F�FFE� F�AFI� EFC� F�FFF� F�FFF�
BF2� ABECFI�HAJ� ���� F�FFI� F�AHB� EFJ� F�FFF� F�FFF�
BF�� ABIFKI�KID� ���� F�FFD� F�AHB� EFA� F�FFF� F�FFF�
BE2� ABJHBA�HFF� ���� F�FAB� F�BED� EFJ� F�FFF� F�FFF�
BE�� ADCDBB�CIF� ���� F�FAJ� F�BED� EFI� F�FFF� F�FFF�
DF2� ABDIID�DII� ���� F�FKE� F�JHI� EBK� F�FFF� F�FFF�
DF�� ADFIJB�IAF� ���� F�FAK� F�JKD� EFA� F�FFF� F�FFF�
EF2� ABFHKA�IBJ� ���� F�FED� A�ADC� EFH� F�FFF� F�FFF�
EF�� AEBBID�ECJ� ���� F�FBD� A�AAD� EFA� F�FFF� F�FFF�
JF2� AABIIA�IDD� ���� F�FHJ� A�KFH� EAF� F�FFF� F�FFF�
JF�� ABDIJA�CHD� ���� F�FIB� B�FKJ� EAA� F�FFF� F�FFF�
KF2� AADEIE�IEA� ���� F�BCH� B�KFB� EBK� F�FFF� F�FFF�
KF�� ACDCBD�BIJ� ���� F�AJH� C�AJB� EAJ� F�FFF� F�FFF�
HF2� AAJEFE�IEC� ���� F�EEC� C�IHE� EED� F�FFF� F�FFF�
HF�� ACHIKF�KCJ� ���� F�CFF� D�BIE� EBC� F�FFF� F�FFF�
IF2� AAEBBE�JFA� ���� F�AIE� E�ADI� EFI� F�FFF� F�FFF�
IF�� ACFEEH�JFF� ���� F�DBH� E�IEH� EBJ� F�FFF� F�FFF�
AFF2� ABCHBB�EHK� ���� F�KAD� K�FBH� EDF� F�FFF� F�FFF�
AFF�� ADCAAI�HEE� ���� F�AEB� K�CEA� EFE� F�FFF� F�FFF�
AAF2� AAFAIB�KFE� ���� F�IHI� H�JJB� EDD� F�FFF� F�FFF�
AAF�� AADHIE�EFE� ���� F�JDB� I�AJB� EBD� F�FFF� F�FFF�
ABF2� AAAKEH�CDK� ���� B�HDE� AB�JBD� JBF� F�FFF� F�FFF�
ABF�� AAHCKJ�KJI� ���� A�FAA� AA�EJK� ECA� F�FFF� F�FFF�
ACF2� !� AAEBHJ�IEK� A�HJC� AH�FJI� EDC� F�FFF� F�FFF�
ACF�� !� AAIECH�IDJ� F�JHH� AK�JDA� EAA� F�FFF� F�FFF�
BFF2� !� ABFCKK�HIE� AE�JAJ� JI�BCK� JBE� F�FFF� F�FFF�
BFF�� !� ACCKAJ�DDB� I�IDD� JK�BID� EKC� F�FFF� F�FFF�
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AF� F�B� AFF� KIA�ICD� �
��� F�FFD� F�AAB� BFK� F�FFF� F�FFF�
AF� F�B� AEF� IAE�IIF� �
��� F�FFC� F�AFJ� BFJ� F�FFF� F�FFF�
AF� F�B� BFF� AFAE�IIF� �
��� F�FFI� F�AAB� BAI� F�FFF� F�FFF�
AF� F�B� BEF� AAAE�IIF� �
��� F�FFI� F�AAD� BBB� F�FFF� F�FFF�
AF� F�D� AFF� HJK�IAC� �
��� F�FFC� F�AFE� BFE� F�FFF� F�FFF�
AF� F�D� AEF� IKD�CFH� �
��� F�FFD� F�AFK� BFI� F�FFF� F�FFF�
AF� F�D� BFF� AFKD�CFH� �
��� F�FFH� F�AAB� BAH� F�FFF� F�FFF�
AF� F�D� BEF� AAKD�CFH� �
��� F�FBA� F�ABC� BEC� F�FHJ� F�BAF�
AF� F�J� AFF� ICB�JBE� �
��� F�FFD� F�AFH� BFJ� F�FFF� F�FFF�
AF� F�J� AEF� AFCB�JBE� �
��� F�FAA� F�AAC� BBF� F�FFF� F�FFF�
AF� F�J� BFF� AACA�FED� �
��� F�FFB� F�AFB� BFA� F�FFF� F�FFF�
AF� F�J� BEF� AAHA�FED� �
��� F�FFA� F�FIH� BFA� F�FFF� F�FFF�
AF� F�H� AFF� IIF�IDC� �
��� F�FAA� F�AAD� BBB� F�FFF� F�FFF�
AF� F�H� AEF� AFHA�FED� �
��� F�FFB� F�FII� BFA� F�FFF� F�FFF�
AF� F�H� BFF� AACA�FED� �
��� F�FFA� F�FII� BFA� F�FFF� F�FFF�
AF� F�H� BEF� AAHA�FED� �
��� F�FFA� F�AFF� BFA� F�FFF� F�FFF�
AF� A� AFF� AFCA�FED� �
��� F�FFB� F�AFF� BFA� F�FFF� F�FFF�
AF� A� AEF� AFHA�FED� �
��� F�FFF� F�FII� BFA� F�FFF� F�FFF�
AF� A� BFF� AACA�FED� �
��� F�FFA� F�FII� BFA� F�FFF� F�FFF�
AF� A� BEF� AAHA�FED� �
��� F�FFC� F�FII� BFA� F�FFF� F�FFF�
AE� F�B� AFF� AFCF�FKB� �
��� F�FCH� F�AIF� BEA� F�FFF� F�FFF�
AE� F�B� AEF� ABCI�KKE� �
��� F�FBB� F�AHC� BCB� F�FFF� F�FFF�
AE� F�B� BFF� ACHA�BHA� �
��� F�FFI� F�ADI� BAB� F�FFF� F�FFF�
AE� F�B� BEF� ADHA�BHA� �
��� F�FAB� F�AED� BAJ� F�FFF� F�FFF�
AE� F�D� AFF� AAKI�KAB� �
��� F�FBH� F�AIA� BCH� F�ABK� F�ACF�
AE� F�D� AEF� ACEE�FIJ� �
��� F�FJI� F�BFH� CAD� F�AJK� F�BJA�
AE� F�D� BFF� ADJB�JBK� �
��� F�FFI� F�ADI� BAC� F�FFF� F�FFF�
AE� F�D� BEF� AEEJ�JJD� �
��� F�FFB� F�ACJ� BFA� F�FFF� F�FFF�
AE� F�J� AFF� ACFI�IBK� �
��� F�FBJ� F�AHC� BDA� F�BDC� F�EED�
AE� F�J� AEF� ADDC�IKB� �
��� F�FBF� F�AEH� BCD� F�BBF� F�CIF�
AE� F�J� BFF� AEFJ�JJD� �
��� F�FFB� F�ACI� BFA� F�FFF� F�FFF�
AE� F�J� BEF� AEEJ�JJD� �
��� F�FFF� F�ACJ� BFA� F�FFF� F�FFF�
AE� F�H� AFF� ACIF�KJI� �
��� F�FFA� F�ADC� BFA� F�FFF� F�FFF�
AE� F�H� AEF� ADEJ�JJD� �
��� F�FFA� F�ACK� BFA� F�FFF� F�FFF�
AE� F�H� BFF� AEFJ�JJD� �
��� F�FFF� F�ACK� BFA� F�FFF� F�FFF�
AE� F�H� BEF� AEEJ�JJD� �
��� F�FFB� F�ACJ� BFA� F�FFF� F�FFF�
AE� A� AFF� ADFJ�JJD� �
��� F�FFB� F�ACH� BFA� F�FFF� F�FFF�
AE� A� AEF� ADEJ�JJD� �
��� F�FFB� F�ACC� BFA� F�FFF� F�FFF�
AE� A� BFF� AEFJ�JJD� �
��� F�FFA� F�ACC� BFA� F�FFF� F�FFF�
AE� A� BEF� AEEJ�JJD� �
��� F�FFA� F�ACD� BFA� F�FFF� F�FFF�
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BF� F�B� AFF� IJK�KDD� �
��� F�FEE� F�BHF� BEA� F�AFB� F�CAD�
BF� F�B� AEF� AAKD�ECH� �
��� F�FDE� F�BJK� BDC� F�FEC� F�AFH�
BF� F�B� BFF� ACBD�ECH� �
��� F�FDI� F�BDC� BEA� F�FFF� F�FFF�
BF� F�B� BEF� ADKD�ECH� �
��� F�FCB� F�BCB� BCE� F�DFC� F�DBI�
BF� F�D� AFF� AABK�FII� �
��� F�FJF� F�BIB� BED� F�FFF� F�FFF�
BF� F�D� AEF� ABIK�KJK� �
��� F�FCH� F�BCE� BDF� F�FFF� F�FFF�
BF� F�D� BFF� ADDB�EJJ� �
��� F�FCC� F�BCD� BCJ� F�FKF� F�CAE�
BF� F�D� BEF� AEDB�EJJ� �
��� F�FCI� F�BCJ� BDE� F�DKC� F�KEJ�
BF� F�J� AFF� ABJI�AEK� �
��� F�FJH� F�BIH� BKF� F�FDJ� F�BFE�
BF� F�J� AEF� ADFJ�FDD� �
��� F�FBB� F�BBC� BBB� F�FKE� F�CCD�
BF� F�J� BFF� AEFJ�FDD� �
��� F�FCF� F�BBF� BCB� F�EIB� F�DIJ�
BF� F�J� BEF� AEKF�IAJ� �
��� F�FFC� F�AHI� BFE� F�FFF� F�FFF�
BF� F�H� AFF� ACJI�EBC� �
��� F�FAC� F�BAD� BAC� F�FFF� F�FFF�
BF� F�H� AEF� ADJI�EBC� �
��� F�FAF� F�BFF� BAA� F�FEK� F�FDH�
BF� F�H� BFF� AEBF�IAJ� �
��� F�FFK� F�AIC� BFJ� F�FFF� F�FFF�
BF� F�H� BEF� AEKF�IAJ� �
��� F�FFH� F�AIC� BFE� F�FFF� F�FFF�
BF� A� AFF� ADAF�FKK� �
��� F�FDE� F�BDA� BEB� F�BCA� F�CJA�
BF� A� AEF� ADKF�IAJ� �
��� F�FFJ� F�AID� BFE� F�FFF� F�FFF�
BF� A� BFF� AEBF�IAJ� �
��� F�FFD� F�AIF� BFD� F�FFF� F�FFF�
BF� A� BEF� AEKF�IAJ� �
��� F�FFD� F�AIF� BFD� F�FFF� F�FFF�
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BE� F�B� AFF� AFBI�JCD� �
��� F�ABF� F�DAH� BHK� F�FJF� F�BJI�
BE� F�B� AEF� ABAK�CDI� �
��� F�FKA� F�CAK� BEJ� F�FBE� F�FJB�
BE� F�B� BFF� ACJK�CDI� �
��� F�AAK� F�CJB� BIH� F�ACF� F�EDH�
BE� F�B� BEF� AEFF�IFK� �
��� F�FDK� F�CFF� BCH� F�ADF� F�DDC�
BE� F�D� AFF� AAHK�EAE� �
��� F�FHJ� F�CHC� BJC� F�FFF� F�FFF�
BE� F�D� AEF� ACEA�JII� �
��� F�AAA� F�CEJ� BIB� F�FCK� F�AJE�
BE� F�D� BFF� AEFA�JBI� �
��� F�FHA� F�CCD� BJI� F�FFF� F�FFA�
BE� F�D� BEF� AJFA�JBI� �
��� F�FKF� F�CBC� BEI� F�BAF� F�DCB�
BE� F�J� AFF� ACCC�EJE� �
��� F�FJE� F�CBA� BEF� F�FDJ� F�FIF�
BE� F�J� AEF� ADHC�EJE� �
��� F�FIC� F�CDC� BKI� F�CBI� F�EAH�
BE� F�J� BFF� AJFA�BFJ� �
��� F�ABK� F�CHB� CFK� F�FFF� F�FFF�
BE� F�J� BEF� AKFA�BFJ� �
��� F�FID� F�CEF� BHB� F�FBI� F�ACF�
BE� F�H� AFF� ADEH�HCA� �
��� F�AAB� F�CEH� BIC� F�FAI� F�FBI�
BE� F�H� AEF� AEID�FHE� �
��� F�ACF� F�CHE� CAF� F�AEA� F�DFE�
BE� F�H� BFF� AJIF�EKJ� �
��� F�FFC� F�BCK� BFA� F�FFF� F�FFF�
BE� F�H� BEF� AKDF�EKJ� �
��� F�FFC� F�BCK� BFA� F�FFF� F�FFF�
BE� A� AFF� AEEJ�JCF� �
��� F�FHJ� F�CDA� BKC� F�CDA� F�FHB�
BE� A� AEF� AJDF�EKJ� �
��� F�FFB� F�BCJ� BFA� F�FFF� F�FFF�
BE� A� BFF� AJIF�EKJ� �
��� F�FFB� F�BCH� BFA� F�FFF� F�FFF�
BE� A� BEF� AKDF�EKJ� �
��� F�FFC� F�BCK� BFA� F�FFF� F�FFF�
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AF2� BBDBEF�FEE� F�FFI� F�AFA� BAK� F�FFF� F�FFF� C)D)K� BBDBEF�FEE� F�FD� BBDBDI�HB� BBDBEF�FJ�
AF�� BJCCII�IDC� F�FBF� F�AAC� BDI� F�FFF� F�FFF� D)E)AF� ,.<<DD/D=<	 F�FK� ,.<=-,/;<	 BJCCII�IE�
BF2� BCDJIF�IJC� F�FAJ� F�BFJ� BAJ� F�FFF� F�FFF� K)AD� BCDJIF�IJC� F�AA� BCDJIF�AA� BCDJIF�IJ�
BF�� BKAABH�AKJ� F�FBI� F�BAC� BBI� F�IFI� A�BKA� K)AI� ,B;;,C/;B.	 F�AA� ,.<=-,/;<	 BKAABH�AH�
BE2� BCJJEF�JBK� F�FCE� F�BKE� BBH� F�FFF� F�FFF� H)AH� ,<..@-/.,B	 F�BF� ,<..=D/.D	 BCJJEF�JC�
BE�� BIEJJK�HCE� F�FFD� F�BCC� BFA� F�FFF� F�FFF� AC� ����� ����� ,D@.B-/<D	 BIEJJK�HD�
DF2� BDFIHJ�BCC� F�AFA� F�EED� BDD� F�BBA� F�BCE� AD)BH� ,=-DC./,<<	 A�IF� ,=-DC@/@;	 ,=-DC./,=	
DF�� BICAJD�HCJ� F�FJI� F�EFF� BCA� F�FFF� F�FFF� AI� ����� ����� ,D<;.</<C	 BICAJD�HC�
EF2� BCKDBA�IIB� F�BIH� F�IFD� BIH� F�CBK� F�HAC� AE)CJ� ,<B=,;/DD,	 D�AJ� ,<B=,-/.D	 BCKDBA�II�
EF�� <--=,-/DD<	 F�FFH� F�EIB� BFA� F�FFF� F�FFF� BD� ����� ����� <--=,-/CB	 <--=,-/DC	
JF2� BBHFFK�IFF� F�DAE� A�BFE� CFJ� F�EDJ� F�IAI� AH)DA� BBHFFK�IFF� K�IC� ����� �����
JF�� BDJBHE�FCD� F�BCA� A�FAJ� BEH� F�CEJ� A�EIC� AI)DA� BDJBHE�FCD� K�ED� ����� �����
KF2� BCCAED�BHI� F�DEA� A�DHI� BHJ� F�FFF� F�FFF� AI)EB� BCCAED�BHI� I�HD� ����� �����
KF�� BEBHHB�JCC� F�CJF� A�CIK� BJI� F�FFF� F�FFF� AI)EB� BEBHHB�JCC� I�HH� ����� �����
HF2� BBIBDF�CKC� A�ADC� B�CIK� CHC� A�ADC� A�BHJ� BB)EE� BBIBDF�CKC� BA�CD� ����� �����
HF�� BKDIBA�EKB� F�JCC� A�HAH� CFF� F�BDI� F�KJE� E)DA)EB� BKDIBA�EKB� DDEE� ����� �����
IF2� BCABCJ�BCE� F�IAI� B�DJC� CAI� F�HDA� F�HJE� BJ)HB� BCABCJ�BCE� HK�BC� ����� �����
IF�� BHFKEE�DEI� F�DCK� A�ICD� BEK� F�ACC� F�CIE� E)DA� BHFKEE�DEI� AJ�JD� ����� �����
AFF2� BCHFAJ�BKK� A�CHB� C�BBA� CDI� F�CHA� F�KEK� BI)KC� ,<C-;./,BB	 JI�JI� ,<C-;B/@<	 ,<C-;@/<C	
AFF�� <-@-DB/D=D	 F�CJE� B�AHF� BCI� F�FFF� F�FFF� EB� �/�/	 ����� <-@;-;/-B	 <-@-D./B.	
AAF2� BBBKFD�KKF� C�FBE� E�BFE� DKH� A�DCF� A�JAA� CB)KK� BBBKFD�KKF� K�FDE� ����� �����
AAF�� BBKICD�JBK� B�JFD� D�KJA� DCH� D�HDJ� E�KKD� CB)KK� BBKICD�JBK� J�KAH� ����� �����
ABF2� BBEHFA�CJB� B�CFD� D�KKE� CHD� F�CIB� F�KKH� CB)HE� BBEHFA�CJB� B�HIJ� ����� �����
ABF�� BCBDJF�HAH� C�DDF� E�IAC� DKE� A�KDA� B�IKB� CB)HE� BCBDJF�HAH� B�ICD� ����� �����
ACF2� BBKHHD�JBJ� C�EJC� J�JJA� DBH� A�FIH� A�FCK� CJ)HH� ����� �	 
� ����� �����
ACF�� BCDICE�IJH� C�AFH� J�AHA� CII� F�CIH� F�DEI� CJ)HH� ����� �	 
� ����� �����
BFF2� ,<<C-,/DB.	 AA�EBA� AI�JCF� DHB� F�CIH� F�HAE� DC)ADH� �/�/	 �	 
� ,,CD==/BB	 ,,CD==/;C	
BFF�� ,B,;CC/;;<	 AF�IHA� AI�BBA� DJC� F�CBJ� F�BAE� ED)ABB� ����� �	 
� ,<<@<B/D<	 ,<<@<B/<<	
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AF2� ABBFCH�IDF� F�FFB� F�FIA� BFE� F�FFF� F�FFF� D)K� ABBFCH�IDF� F�FB�
AF�� ABKDBE�ICI� F�FFA� F�FHH� BFA� F�FFF� F�FFF� E� ����� �����
BF2� ABEDFH�FDH� F�FAC� F�AID� BAJ� F�ACF� F�BCF� K)AD� ABEDFH�FDH� F�AF�
BF�� ABIFKI�KID� F�FFD� F�AKE� BFD� F�FFF� F�FFF� AF� ����� �����
BE2� ABJIFF�HIF� F�FFD� F�BBI� BFA� F�FFF� F�FFF� AC� ����� �����
BE�� ADCDBB�CIF� F�FFB� F�BBF� BFA� F�FFF� F�FFF� AC� ����� �����
DF2� ABEAII�HAD� F�FHK� F�EBI� BCH� F�FAK� F�FAC� AI� ����� �����
DF�� ADFIJB�IAF� F�FDK� F�DJE� BBA� F�BCJ� A�FEE� AI� ����� �����
EF2� ABAFEB�DEB� F�AJE� F�KJE� BED� F�DEB� F�IHI� AK)DH� ABAFEB�DEB� C�JB�
EF�� AEBBID�ECJ� F�FFK� F�EHF� BFA� F�FFF� F�FFF� BD� ����� �����
JF2� AACBDD�CDC� F�BIH� A�FHC� BKJ� F�FED� F�BDD� AH)DA� AACBDD�CDC� H�DJ�
JF�� ABDIJA�CHD� F�FED� F�HFD� BAC� F�FFF� F�FFF� DA� ����� �����
KF2� AADKEI�FIB� F�DCE� A�DKB� BHD� F�FFF� F�FFF� AI)EB� AADKEI�FIB� I�II�
KF�� ACDDHK�DCJ� F�DEB� A�DHE� BHH� F�FFF� F�FFF� AI)EB� ACDDHK�DCJ� I�II�
HF2� AAJKAB�BJC� F�JDB� A�HIA� CFD� F�CFI� F�EIE� E)EE� AAJKAB�BJC� K�KE�
HF�� ACHIKF�KCJ� F�ACF� A�CCA� BBF� A�BAC� A�EBD� DA� ����� �����
IF2� AAEDEC�IAF� F�KJA� B�BHD� CFF� F�AAC� F�CAJ� E)HB� AAEDEC�IAF� AA�DI�
IF�� ACFEEH�JFF� F�AAC� A�EIE� BAD� B�CKE� K�CFI� DA� ����� �����
AFF2� ABCIIJ�ECA� F�EJI� B�CIF� BJB� F�ACJ� F�CKK� BI)KC� ABCIIJ�ECA� CF�HF�
AFF�� ADCAAI�HEE� F�CKB� B�AHC� BDF� F�FFF� F�FFF� EB� ����� �����
AAF2� AAFEFA�FDJ� B�BEJ� D�DAH� DFH� A�KCH� B�DDE� CB)KK� AAFEFA�FDJ� DB�DB�
AAF�� AAEFCC�DFH� A�AJC� C�CBD� CFJ� B�FJJ� B�FCB� AA)KK� AAEFCC�DFH� CH�DC�
ABF2� AAAHHD�FBH� A�KAC� D�AHA� CCH� B�EHJ� B�CBD� CB)HE� AAAHHD�FBH� HB�KF�
ABF�� AAHEDC�DHC� A�HFB� D�BJF� CDE� A�EEA� B�EBI� CB)HE� AAHEDC�DHC� HB�JI�
ACF2� AAEJFD�CJF� B�FIJ� E�AKD� CCD� F�BBJ� F�EBB� CJ)HH� ����� �	 
�
ACF�� AAIKAJ�HEI� A�JKK� D�KEK� CFK� A�AJJ� B�DCE� AA)AAJ� ����� �	 
�
BFF2� ABFEFF�DFJ� E�IIB� AD�ADI� CDD� F�ICF� F�HJC� DC)ADH� ����� �	 
�
BFF�� ACCKKB�KIK� F�ABJ� H�FJI� BFA� F�FFF� F�FFF� ABF� ����� �	 
�
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AF2� ABEEIA�EIA� F�FFB� F�FHF� BFA� F�FFF� F�FFF� K� ����� �����
AF�� ABKDBE�ICI� F�FFA� F�FHA� BFA� F�FFF� F�FFF� E� ����� �����
BF2� ABJFEH�DJE� F�FAC� F�AKJ� BAA� F�FFF� F�FFF� AF� ����� �����
BF�� ABIFKI�KID� F�FFD� F�AKA� BFD� F�FFF� F�FFF� AF� ����� �����
BE2� ABJIFF�HIF� F�FFC� F�BAJ� BFA� F�FFF� F�FFF� AC� ����� �����
BE�� ADCDBB�CIF� F�FFC� F�BAJ� BFA� F�FFF� F�FFF� AC� ����� �����
DF2� ABEAII�HAD� F�FIJ� F�EFJ� BDJ� F�AEJ� F�JIK� AI� ����� �����
DF�� ADFIJB�IAF� F�FHI� F�EFA� BDB� F�IDD� A�ICK� AI� ����� �����
EF2� ABDIAK�AHK� F�FFH� F�EKB� BFA� F�FFF� F�FFF� BD� ����� �����
EF�� AEBBID�ECJ� F�FFI� F�EKC� BFA� F�FFF� F�FFF� BD� ����� �����
JF2� AAJKII�ABA� F�FCK� F�KKJ� BFH� F�FFF� F�FFF� DA� ����� �����
JF�� ABDIJA�CHD� F�FDA� F�KHK� BFI� F�FFF� F�FFF� DA� ����� �����
KF2� ABAHEH�JJC� F�FBC� F�IIJ� BFC� F�FFF� F�FFF� EB� ����� �����
KF�� ACEFAJ�JBA� F�FBJ� A�FAF� BFD� F�FFF� F�FFF� EB� ����� �����
HF2� AAIDFE�EID� F�FAE� A�AHB� BFA� F�FFF� F�FFF� ED� ����� �����
HF�� ACHIKF�KCJ� F�BJK� A�DDD� BDD� F�FFF� F�FFF� DA� ����� �����
IF2� AAHJAA�JIE� F�ADB� A�EHK� BAH� F�FFF� F�FFF� JA� ����� �����
IF�� ACFEEH�JFF� F�FEI� A�EBI� BFJ� F�FFF� F�FFF� DA� ����� �����
AFF2� ABEDHD�DHD� F�CHI� B�AEH� BDB� F�FIH� F�AEE� JI� ����� �����
AFF�� ADCAAI�HEE� F�CEH� B�AJC� BCI� F�FFF� F�FFF� EB� ����� �����
AAF2� AAIJJJ�IKF� A�EFI� C�JBB� CDF� F�EIE� F�KFF� CB)KK� AAIJJJ�IKF� BKD�KAE�
AAF�� ABBBEK�EFD� F�CKA� B�DDK� BCD� F�CII� F�HCE� KK� ����� �����
ABF2� AAIEJA�DKD� F�IDD� C�CEE� BKJ� B�HIB� B�CFH� HE� ����� �����
ABF�� ABBHEF�FDC� F�JAD� C�FAF� BDI� F�BBF� F�JKH� HE� ����� �����
ACF2� ABFKKC�DDD� A�AKI� D�BBK� BKJ� A�ACH� A�ABJ� IF� ����� �����
ACF�� ABJACH�IKI� A�JCE� D�JKJ� CFJ� F�BKI� F�JEB� IF� ����� �����
BFF2� ABBDFA�IJE� A�BJF� I�AAJ� BCF� F�KFC� F�DKB� ABB� ����� �����
BFF�� ACCKKB�KIK� F�ABK� H�FFC� BFA� F�FFF� F�FFF� ABF� ����� �����
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AF2� ABEEIA�EIA� F�FFA� F�FHI� BFA� F�FHI� F�FFF� K� ����� �����
AF�� ABKDBE�ICI� F�FFA� F�FHI� BFA� F�FHI� F�FFF� E� ����� �����
BF2� ABJFEH�DJE� F�FAE� F�AIA� BAJ� F�AIA� F�FFF� AF� ����� �����
BF�� ABIFKI�KID� F�FFC� F�AKK� BFC� F�AKK� F�FFF� AF� ����� �����
BE2� ABJIFF�HIF� F�FFB� F�BBJ� BFA� F�BBJ� F�FFF� AC� ����� �����
BE�� ADCDBB�CIF� F�FFC� F�BBE� BFA� F�BBE� F�FFF� AC� ����� �����
DF2� ABEAII�HAD� F�FHI� F�EAF� BDB� F�EAF� F�IEI� AI� ����� �����
DF�� ADFIJB�IAF� F�AFI� F�ECB� BEB� F�ECB� A�FEE� AI� ����� �����
EF2� ABDIAK�AHK� F�FFH� F�EHB� BFA� F�EHB� F�FFF� BD� ����� �����
EF�� AEBBID�ECJ� F�FFH� F�EHD� BFA� F�EHD� F�FFF� BD� ����� �����
JF2� AAJKII�ABA� F�AFD� F�HDI� BBK� F�HDI� F�FFF� DA� ����� �����
JF�� ABDIJA�CHD� F�FDE� F�KII� BAF� F�KII� F�FFF� DA� ����� �����
KF2� ABAHEH�JJC� F�AAF� A�FHI� BBA� A�FHI� F�AIF� EB� ����� �����
KF�� ACEFAJ�JBA� F�FBE� F�IIH� BFD� F�IIH� F�FFF� EB� ����� �����
HF2� AAIDFE�EID� F�FAK� A�AHI� BFA� A�AHI� F�FFF� ED� ����� �����
HF�� ACHIKF�KCJ� F�CHJ� A�EHF� BJD� A�EHF� F�FFF� DA� ����� �����
IF2� AAHJAA�JIE� F�BBD� A�JHC� BCF� A�JHC� A�EBC� JA� ����� �����
IF�� ACFEEH�JFF� F�ADI� A�JBI� BAI� A�JBI� F�FFF� DA� ����� �����
AFF2� ABEDHD�DHD� F�JBI� B�DAI� BJI� B�DAI� F�AEJ� JI� ����� �����
AFF�� ADCAAI�HEE� F�EBA� B�CDI� BEK� B�CDI� F�FFF� EB� ����� �����
AAF2� ABFCIH�ECC� F�DDK� B�EBH� BDA� B�EBH� A�CCH� KK� ����� �����
AAF�� ABBBEK�EFD� F�CHD� B�DKA� BCE� B�DKA� A�BKD� KK� ����� �����
ABF2� AAIEJA�DKD� F�BIF� B�JII� BBC� B�JII� B�CIE� HE� ����� �����
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BE� B� F�J� ABFA�BFJ� ���� F�FBA� F�AFH� BCF� F�FFF� F�FFF�
BE� B� F�H� ABID�FHE� ���� F�FCB� F�ABB� BEC� F�FFF� F�FFF�
BE� B� A�F� ACEI�AIF� ACJB�AEJ� F�FAE� F�AFK� BBF� F�BAH� F�FFF�
BE� C� F�B� KJK�CDI� ���� F�FBE� F�AKF� BBC� F�FFF� F�FFF�
BE� C� F�D� IFA�JII� ���� F�FCC� F�AHF� BCC� F�FFF� F�FFF�
BE� C� F�J� AFCC�EJE� ���� F�FDE� F�AIB� BDI� F�FDF� F�AHF�
BE� C� F�H� AAEH�HCA� ���� F�FJF� F�BFJ� BJD� F�FCB� F�ADD�
BE� C� A�F� ABEJ�JCF� ���� F�FJF� F�BFH� BJE� F�BKJ� F�EJJ�
BE� D� F�B� JBI�JCD� ���� F�FIB� F�BEH� BHH� F�ABC� F�CFF�
BE� D� F�D� KHK�EAE� ���� F�FJB� F�BCE� BEK� F�FDD� F�AIH�
BE� D� F�J� ICI�BFJ� ���� F�FEC� F�BCB� BDE� F�AFB� F�DEJ�
BE� D� F�H� AFHK�JJB� ���� F�FEJ� F�BBI� BDI� F�DDD� F�CCD�
BE� D� A�F� ABAA�BCB� ���� F�FIF� F�BJA� BHE� F�FFF� F�FFF�
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BF� B� F�B� IKI�FHK� ���� F�FAC� F�FIK� BBA� F�FFF� F�FFF�
BF� B� F�D� AFDB�EJJ� ���� F�FAC� F�FII� BAH� F�FFF� F�FFF�
BF� B� F�J� AAFJ�FDD� ���� F�FAA� F�FIK� BAC� F�FFF� F�FFF�
BF� B� F�H� AAJI�EBC� ���� F�FAA� F�CJF� BAD� F�FFF� F�FFF�
BF� B� A�F� ABAF�FKK� ���� F�FAH� F�AFD� BBH� F�FFF� F�FFF�
BF� C� F�B� KBD�ECH� ���� F�FBK� F�AEB� BCC� F�FFF� F�FFF�
BF� C� F�D� HDK�KJK� ���� F�FBI� F�AEJ� BCH� F�FFF� F�FFF�
BF� C� F�J� IKF�IIJ� ���� F�FDD� F�AJI� BEI� F�FFF� F�FFF�
BF� C� F�H� AFIA�FEF� ���� F�FEE� F�AKI� BHA� F�CBH� F�AFA�
BF� C� A�F� AAEJ�FKB� ���� F�FDH� F�AKC� BJJ� F�FFF� F�FFF�
BF� D� F�B� EKK�JBA� ���� F�FBH� F�AEH� BCB� F�FFF� F�FFF�
BF� D� F�D� KBK�FII� ���� F�FCH� F�AKA� BDC� F�FFF� F�FFF�
BF� D� F�J� HJI�AEK� ���� F�FCC� F�AJH� BCJ� F�FFF� F�FFF�
BF� D� F�H� AFFH�DIB� ���� F�FEK� F�AIB� BKB� F�FDA� F�FII�
BF� D� A�F� AAAA�FAE� ���� F�AFF� F�BBC� CCB� F�FKJ� F�FDB�
BE� B� F�B� AFFF�IFK� ���� F�FFI� F�AAK� BFI� F�FFF� F�FFF�
BE� B� F�D� AAFA�JBI� ���� F�FFI� F�AAK� BFH� F�FFF� F�FFF�
BE� B� F�J� ABFA�BFJ� ���� F�FBI� F�EJK� BDA� F�FFF� F�FFF�
BE� B� F�H� ABID�FHE� ���� F�FEJ� F�AJF� BHJ� F�ACI� F�BHE�
BE� B� A�F� ACEI�AIF� ���� F�FBC� F�ACB� BBI� F�BFK� F�FDI�
BE� C� F�B� KJK�CDI� ���� F�FCI� F�BFF� BCI� F�FFF� F�FFF�
BE� C� F�D� IFA�JII� ���� F�FDA� F�BFC� BDB� F�FFF� F�FFF�
BE� C� F�J� AFCC�EJE� ���� F�FKA� F�BCF� BKK� F�FFF� F�FFF�
BE� C� F�H� AAEH�HCA� ���� F�FIH� F�BEE� CAA� F�FJE� F�AII�
BE� C� A�F� ABEJ�JCF� ���� F�ABD� F�CKF� CCK� F�ACE� F�DAK�
BE� D� F�B� JBI�JCD� ���� F�FDI� F�CJB� BDD� F�FFF� F�FFF�
BE� D� F�D� KHK�EAE� ���� F�FDI� F�BBA� BDD� F�FFF� F�FFF�
BE� D� F�J� ICI�BFJ� ���� F�FED� F�CFA� BDH� F�FFF� F�FFF�
BE� D� F�H� AFHK�JJB� ���� F�FJH� F�BDF� BJC� F�FJH� F�BAF�
BE� D� A�F� ABAA�BCB� ���� F�FHA� F�BEE� BKK� F�FBI� F�AFC�
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AF� B� AJKDIC�FJE� ���� F�FFB� F�FEA� BFI� F�FFF� F�FFF�
AF� C� ACJFFH�ABJ� !� !� !� !� !� !�
AF� D� AABCIJ�FJH� ���� F�FAH� F�AFH� BCC� F�FFF� F�FFF�
AF� E� IAAFE�CKA� ���� F�FCC� F�AJF� BDK� F�FAD� F�FDD�
BF� B� AKBHAJ�JIF� ���� F�FAA� F�FHD� BAE� F�FFF� F�FFF�
BF� C� AEAECC�FHD� ���� F�FBF� F�ADA� BBB� F�FFF� F�FFF�
BF� D� ACEJBD�HHD� ���� F�FBE� F�AKE� BBD� F�FFF� F�FFF�
BF� E� ABCACF�FIE� ���� F�FEH� F�BJK� BDK� F�FFF� F�FFF�
BE� B� AKEEDA�IKK� ���� F�FCD� F�ABB� BEH� F�FFF� F�FFF�
BE� C� AEEBEJ�CBC� ���� F�FCH� F�AHE� BCI� F�FBC� F�FKF�
BE� D� ACIAIK�AJI� ���� F�FKB� F�BDB� BJK� F�FCE� F�FBD�
BE� E� ABCEKD�BHI� ���� F�FCC� F�BHA� BBF� F�FAF� F�FBE�
DF� B� AKKDKA�JKD� ���� F�FDH� F�AHE� BDA� F�FFF� F�FFF�
DF� C� AEHHCF�EDE� ���� F�FHI� F�CCK� BEJ� F�FFF� F�FFF�
DF� D� ADCIJH�HKJ� ���� F�FEB� F�CEF� BBD� F�FCK� F�AJD�
DF� E� ACDBJD�IJK� ���� F�AKK� F�EKC� BKE� F�AAH� F�BHC�
EF� B� AKHDHD�BHJ� ���� F�ACJ� F�CFI� CAB� F�FFF� F�FFF�
EF� C� AEHEJI�ICC� ���� F�ABJ� F�DBD� BJA� F�FFF� F�FFF�
EF� D� ADCCKH�FDJ� ���� F�AIJ� F�EDK� BHD� F�BBB� F�JBI�
EF� E� ACBCJJ�IEC� ���� F�BBI� F�KCC� BKD� F�AKB� F�CCH�
AFF� B� !� AHFBBC�HFA� F�EAF� C�HBA� BADA� F�AKC� F�JJA�
AFF� C� !� AJFHDK�FFA� F�IDA� H�BFC� BAIE� F�FFF� F�FFF�
AFF� D� !� ADEHIJ�EKH� A�BCF� I�EHA� BBDA� F�FAH� F�FCK�
AFF� E� !� ACJIBI�DDD� B�ADJ� AC�EHE� BCAI� F�CFI� F�CFI�
AFF� AF� !� AFJHBI�AEA� AA�ADK� CB�EIF� BIBK� A�EIK� A�AEF�
AFF� AE� !� IFECD�KHE� AC�AKI� DH�EFF� BKAH� A�ADE� F�JBE�
AFF� BF� !� HFDKA�HDE� CD�CJB� HA�HJF� CCKH� F�HKD� F�EDF�
BFF� B� !� AHBDEI�BED� C�KIE� AI�ADC� BBDD� F�FBJ� F�FCF�
BFF� C� !� AJBHHK�FCA� J�JEB� CJ�KIJ� BCAJ� F�HEA� A�FHF�
BFF� D� !� ADKKJK�CFC� AE�AEE� DH�CCH� BJIB� F�IDH� A�CDB�
BFF� E� !� ADFDEF�FHI� AH�CDD� JC�DAK� BKFA� F�DIC� F�JDJ�
BFF� AF� !� AAFJDH�KBD� EK�CCK� ACE�HKH� CBFA� A�JAA� A�CHK�
BFF� AE� !� IEHEK�JIC� HA�IAH� AII�BBB� CBDA� A�CFI� A�FFK�
BFF� BF� !� HJFJI�BAC� AEA�AIK� BIK�EAC� CJKE� A�JEB� A�FDB�
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AF� B� AJKDIC�FJE� ���� F�FFC� F�FED� BFJ� F�FFF� F�FFF�
AF� C� ACJFFH�ABJ� ���� F�FFE� F�FKD� BAC� F�FFF� F�FFF�
AF� D� AABCIJ�FJH� ���� F�FFJ� F�FKD� BAJ� F�FFF� F�FFF�
AF� E� IAAFE�CKA� ���� F�FAC� F�AFB� BBA� F�FFF� F�FFF�
BF� B� AKBHAJ�JIF� ���� F�FBF� F�AFK� BCE� F�FFF� F�FFF�
BF� C� AEAECC�FHD� ���� F�FAH� F�ADD� BBB� F�FFF� F�FFF�
BF� D� ACEJBD�HHD� ���� F�FCB� F�AJC� BCJ� F�FFF� F�FFF�
BF� E� ABCACF�FIE� ���� F�FCH� F�BAC� BCA� F�FFF� F�FFF�
BE� B� AKEEDA�IKK� ���� F�FCK� F�AEF� BEC� F�FFF� F�FFF�
BE� C� AEEBEJ�CBC� ���� F�FCI� F�AIH� BCH� F�FFF� F�FFF�
BE� D� ACIAIK�AJI� ���� F�FEI� F�BCC� BEJ� F�FFF� F�FFF�
BE� E� ABCEKD�BHI� ���� F�FDI� F�BHF� BCC� F�FAF� F�FBE�
DF� B� AKKDKA�JKD� ���� F�ADC� F�CDD� CAJ� F�FFF� F�FFF�
DF� C� AEHHCF�EDE� ���� F�AAD� F�DFD� BJJ� F�FFF� F�FFF�
DF� D� ADCIJH�HKJ� ���� F�AEE� F�DKJ� BKH� F�FFF� F�FFF�
DF� E� ACDBJD�IJK� ���� F�CEA� F�KEF� CDD� F�FAH� F�FDE�
EF� B� AKHDHD�BHJ� ���� F�BCK� F�EAJ� CDB� F�FAH� F�FAI�
EF� C� AEHEJI�ICC� ���� F�DEF� F�HFH� CID� F�FAF� F�FBH�
EF� D� ADCCKH�FDJ� ���� F�CBH� F�KJD� CCA� F�FAA� F�FDD�
EF� E� ACBCJJ�IEC� ���� F�EAD� A�FEC� CJE� F�FDI� F�FHE�
AFF� B� !� AHFBBC�HFA� D�BCJ� AC�BIC� BHED� F�FCF� F�FAH�
AFF� C� !� AJFHDK�FFA� D�BKA� AJ�JDF� BJCH� F�FFF� F�FFF�
AFF� D� !� ADEHIJ�EKH� C�HJC� AK�KJA� BEAC� F�FFF� F�FFF�
AFF� E� !� ACJIBI�DDD� E�KJI� BB�AFH� BJEB� F�AAJ� F�CID�
AFF� AF� !� AFJDJI�EJJ� AH�KHB� DF�KCC� CDID� F�BDF� F�CDK�
AFF� AE� !� IFECC�EBC� BH�HEC� EK�DEC� CKDD� F�DBJ� F�CBF�
AFF� BF� !� HFBKF�IJB� DC�JFC� KI�BFF� DAKC� F�AJJ� F�BHA�
BFF� B� !� AHBDEI�BED� EA�HKF� AFF�KBB� CIFJ� F�FDD� F�FBJ�
BFF� C� !� AJBHHK�FCA� DJ�BAC� AAA�KKD� CCBI� F�FFF� F�FFF�
BFF� D� !� ADKKJK�CFC� JA�DCI� ACA�AJA� CECA� F�FCC� F�FFH�
BFF� E� !� ADFAKE�JDE� HI�KBI� AJI�KCC� DFBB� F�BAB� F�AFH�
BFF� AF� !� AAFADK�JEK� AHB�BAF� BEI�ADB� DKID� F�BAC� F�AHK�
BFF� AE� !� IDDIJ�DFJ� BAK�DCA� CAC�FAK� DHBI� F�EFD� F�CCI�
BFF� BF� !� HEABI�CDC� CAF�JBE� CKD�KEA� DICK� F�JKD� F�BJH�
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��	 1��NRO	 P	NRO	
DF� J� ABBAKA�BJ� ���� F�BDK� D�HCD� BFCI� F�FFF� F�FFF�
DF� K� !� AAJFCJ�CH� F�DJK� J�FFB� BFHJ� F�FFF� F�FFF�
DF� H� !� AFIIKA�IB� F�EKI� K�JEE� BFHE� F�FFF� F�FFF�
DF� I� !� AFDBAB�DB� F�HHD� I�FAF� BABK� F�FFF� F�FFF�
DF� AF� !� IIDEB�JK� F�KKI� I�DIA� BFHE� F�FFF� F�FFF�
EF� J� ABAJKA�KJ� ���� A�ECK� I�AEF� BBHD� F�FFF� F�FFF�
EF� K� !� AAEIAA�JD� D�HKB� AE�KBE� BHEA� F�FFF� F�FFF�
EF� H� !� AFIIBJ�JF� D�BID� AK�AHH� BEIA� F�FFF� F�FFF�
EF� I� !� AFDIJH�BK� B�HJI� AK�BEB� BBIH� F�FFF� F�FFF�
EF� AF� AFFEFH�IE� ���� D�CCC� BA�ACJ� BDAB� F�FFF� F�FFF�
EF� AA� !� IJAHJ�BB� E�BID� BD�JKE� BDED� F�FFF� F�FFF�
EF� AB� !� ICAKA�IJ� C�KAD� BC�HKF� BBJK� F�FFF� F�FFF�
EF� AC� !� IFDFI�KI� D�BEE� BK�BBA� BBHA� F�FFF� F�FFF�
EF� AD� !� HKJED�JA� C�IKB� BI�FIH� BBCH� F�FFF� F�FFF�
EF� AE� !� HEFCB�HI� K�DJC� CE�DIC� BDEJ� F�FFF� F�FFF�
EF� BF� !� KCDIF�CC� B�HBD� CI�HEI� BFID� F�FFF� F�FFF�
AFF� B� AKJBDE�CH� ���� F�JCI� B�KCJ� BFHI� F�FFF� F�FFF�
AFF� C� AEKHJI�IC� ���� B�AIE� AC�BBK� BBFK� F�FFF� F�FFF�
AFF� D� ADCFFD�CA� ���� I�FFK� CB�HDH� BJEB� F�FFF� F�FFF�
AFF� E� ACCDHB�EK� ���� BF�FJK� ED�CHI� CFIK� F�FFF� F�FFF�
AFF� J� !� ABJAFK�EJ� EH�DBA� II�IKC� DCEF� F�FFF� F�FFF�
AFF� K� !� ABFAJE�AE� DE�IDE� AFF�AAH� CEEC� F�FAA� F�FBD�
AFF� H� !� AADBIE�IB� KK�KEF� ABE�KIC� CHIA� F�BBH� F�CEE�
AFF� I� !� AFIDDH�HK� ED�JEA� ABJ�FCK� CDFI� F�FFB� F�FFE�
AFF� AF� !� AFDKID�FE� JC�CEE� ADJ�BJC� CDBA� F�FFA� F�FFB�
AFF� AE� !� HHHHB�FE� AEF�AIC� BKF�IEJ� DFFD� F�FIC� F�AJB�
AFF� BF� !� KIAIA�FB� AIE�KDK� CKK�AJF� CHBH� F�ACI� F�AEB�
BFF� B� AKHFIC�II� ���� H�ABC� CE�JHJ� BABI� F�FFF� F�FFF�
BFF� C� AEIKBE�AA� ���� DC�CIC� AKD�IFF� BEBF� F�FFF� F�FFF�
BFF� D� !� ADDEFH�BF� AKB�JJC� CKJ�HAE� CEHE� F�FFA� F�FFB�
BFF� E� !� ACJKJA�HC� CEK�CBJ� EJB�BDE� DBCA� F�FIJ� F�FIB�
BFF� J� !� ABIEJF�JF� CIC�HJH� JHA�CCH� DBHA� F�FDJ� F�FJB�
BFF� K� !� ABCJFI�DD� DJF�EDC� KJJ�FAJ� DBAI� F�FEA� F�FKF�
BFF� H� !� AAKKFI�IH� EJJ�AKK� HKI�CKK� DBCK� F�BAC� F�AHI�
BFF� I� !� AABCHF�JJ� HJI�HHJ� AFIJ�AHF� DHFI� F�FJJ� F�ADJ�
BFF� AF� !� AFKHDJ�HB� HDK�BAJ� AAEK�FDI� DEIA� F�FIF� F�AHI�
BFF� AE� !� IBJJI�JD� ABDJ�AHJ� AKEF�AFE� DJII� F�CIK� F�BKE�
BFF� BF� !� HCCHE�ID� AICE�HDF� BDBE�EHH� DIBD� F�AJI� F�BCB�
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begin 
   Input_Data(); 
   Population_Init(); 
   while not Finish() do 
      for i:=1 to Npop do  
         pi := Objective_Function(i);  
      end 
      if p1<>p1,prev then  
         Improving_Heuristic (p1);  
      end 
      Fitness_Function(); 
      Selection(); 
      Crossover(); 
      Mutation(); 
   end 
   Output_Data(); 
end 
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� 
�A� AFF� E� EHAI� ���� B�IAI� ���� A�ABB� ���� BE�DB� ���� A�AI�
� 
�B� AFF� AF� DFIC� ���� C�CKI� ���� B�BED� ���� CK�EE� ���� B�IK�
� 
�C� AFF� AF� DBEF� ���� C�CHD� ���� B�JBE� ���� CK�HH� ���� C�FF�
� 
�D� AFF� BF� CFCD� ���� D�KAE� ���� D�JAJ� CFDJ� JA�DH� CFDJ� E�IH�
� 
�E� AFF� CC� ACEE� ���� E�KBB� ���� K�CCB� ACJA� IC�BB� ACEH� J�HA�
� 
�J� BFF� E� KHBD� ���� H�JAE� ���� B�FHC� ���� CJ�BE� ���� K�IE�
� 
�K� BFF� AF� EJCA� ���	 AE�EIF� EJCI� D�IHK� EJDE� EE�CI� EJCI� AB�KB�
� 
�H� BFF� BF� DDDE� ���	 AA�JFE� DEBB� E�EJK� DDJE� IA�HA� DDEK� BA�FE�
� 
�I� BFF� DF� BKCD� ,B=-	 AD�DCB� BKHA� AD�FKC� BKJB� AKF�BE� BKEC� DA�IH�
� 
�AF� BFF� JK� ABEE� ;,@.	 BA�KJC� ABJH� BJ�JAF� ABKK� BIF�EC� ABEI� KB�BB�
� 
�AA� CFF� E� KJIJ� ���� AE�BBA� ���� C�BDI� ���� DK�IH� ���� AB�EB�
� 
�AB� CFF� AF� JJCD� ���� BB�HEB� ���� K�EBJ� ���� KE�JC� ���� BJ�FB�
� 
�AC� CFF� CF� DCKD� DCHA� BB�CIC� ���� BB�JJI� DDCB� AIC�BB� ���	 HK�IB�
� 
�AD� CFF� JF� BIJH� BIJI� CD�AIB� BIKB� EF�JJD� BIIK� CEI�EH� BIJI� BDA�IE�
� 
�AE� CFF� AFF� AKBI� AKCE� EJ�AFJ� ;B<=	 HA�FHH� AKDI� EHF�IH� AKCI� CJC�CI�
� 
�AJ� DFF� E� HAJB� ���� BH�AEB� ���� E�DDF� HAHC� EJ�HI� ���� BD�CJ�
� 
�AK� DFF� AF� JIII� ���� DK�EKE� ���� AD�ECI� ���� IE�FH� ���� DK�CF�
� 
�AH� DFF� DF� DHFI� ���	 DD�JJA� DHAB� ED�KEB� DHHF� CBF�CH� DHAA� BKE�JI�
� 
�AI� DFF� HF� BHDE� ,C=C	 KI�JBA� BHJB� AAB�JAF� BHIA� JFD�CJ� BHJD� DJI�CF�
� 
�BF� DFF� ACC� AKHI� AKID� ACH�JBI� AKID� AEJ�BHA� AHCB� IJC�DD� ;BD-	 IAE�AK�
� 
�BA� EFF� E� IACH� ���� CD�AAH� ���� J�EIJ� ���� KF�AD� ���� BK�CI�
� 
�BB� EFF� AF� HEKI� ���	 JD�AJJ� HJJB� AK�EHK� HJJI� AAJ�EI� HJJI� JD�BE�
� 
�BC� EFF� EF� DJAI� DJBD� KE�EDB� ���� AFD�DDJ� DJEA� DHJ�FH� ���� DDC�BC�
� 
�BD� EFF� AFF� BIJA� ,D..	 AIB�HFJ� BIKD� BFJ�BAB� CFFI� IBD�JJ� BIJK� ACHB�HD�
� 
�BE� EFF� AJK� AHBH� AHCE� BED�DDK� AHCE� BKD�DBF� AHIF� ADHD�AC� AHDA� BBIK�BE�
� 
�BJ� JFF� E� IIAK� ���� EB�BJE� ���� AC�BAB� IIAI� HD�CD� ���� DH�DE�
� 
�BK� JFF� AF� HCFK� ���� HK�FHD� ���� BH�IDB� HCCF� ACJ�EC� HCAF� ABK�JC�
� 
�BH� JFF� JF� DDIH� =@--	 AJA�ICB� DEFE� AKB�EEH� DEKC� JKC�CF� DEFH� IJE�DH�
� 
�BI� JFF� ABF� CFCC� CFCJ� BKC�CBE� CFDF� CDK�JHJ� CFII� ABJH�HI� CFCJ� BKEH�EJ�
� 
�CF� JFF� BFF� AIHI� ,--,	 JEA�BKI� BFAB� JJH�DJK� BFCJ� BDFC�CC� BFFI� CFFB�CD�
� 
�CA� KFF� E� AFFHJ� ���� JF�IFH� ���� AD�JFC� ���� IB�JK� ���� EJ�FB�
� 
�CB� KFF� AF� IBIK� ���� ABB�EDJ� ���� BH�BDF� ICAI� AEJ�EF� ICFA� AJE�BK�
� 
�CC� KFF� KF� DKFF� DKAI� BFJ�DCC� DKAC� CKJ�HJJ� DKHA� HID�AI� =B-@	 BCAA�FC�
� 
�CD� KFF� ADF� CFAC� CFBC� DHE�BDI� <-,,	 HAI�EHK� CAFF� AKJB�JI� CFBD� ECHD�AI�
� 
�CE� HFF� E� AFDFF� ���� KD�CAF� ���� BA�BHF� ���� AFI�HJ� ���� HH�EF�
� 
�CJ� HFF� AF� IICD� IIEA� ACC�DDC� ���� EF�IIF� IIDK� AHB�FJ� ���� BFF�IK�
� 
�CK� HFF� HF� EFEK� @-.<	 BDB�DDJ� EFKF� AHB�AAF� EABJ� AAIF�BE� EFJJ� BHCF�CF�
� 
�CH� IFF� E� AAFJF� ���� AAK�KIF� ���� BJ�IEF� ���� ABF�AD� ���� AEF�EC�
� 
�CI� IFF� AF� IDBC� ���� AJD�IAF� ���� JJ�IKB� ���� BFK�KE� ���� BFF�KC�
� 
�DF� IFF� IF� EABH� EACD� KJJ�EAH� @;<,	 HKJ�HCJ� EAHH� ADIB�EI� EADA� DKKD�CH�
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� 
�A� AFF� E� DEBC� �
��� B�HKF� �
��� A�CJD� �
��� BE�BF� �
��� A�BK�
� 
�B� AFF� AF� BIHK� �
��� C�CHE� �
��� B�CHC� BIIC� CJ�IH� �
��� C�HF�
� 
�C� AFF� AF� CFJK� �
��� C�CEA� �
��� B�CFD� �
��� CJ�IA� CFKD� B�HF�
� 
�D� AFF� BF� BACK� �
��� E�ABH� �
��� D�KDF� BAEC� JF�HF� BADB� J�IH�
� 
�E� AFF� CC� HAH� �
��� D�HCK� �
��� J�CIC� HCI� IB�FH� �
��� H�BB�
� 
�J� BFF� E� JFJD� �
��� H�KED� �
��� B�CED� �
��� CE�EB� JFKH� K�HH�
� 
�K� BFF� AF� DBFJ� �
��� AA�KJJ� �
��� D�FFJ� DBBE� ED�AK� �
��� AC�DA�
� 
�H� BFF� BF� CAHB� �
��� AB�BFB� CAHD� E�HDE� CBDH� IA�IE� �
��� BH�CF�
� 
�I� BFF� DF� AHFK� 6�0�	 AH�DHA� AHBK� AA�KCK� AHCA� AJK�JA� AHAJ� JJ�CI�
� 
�AF� BFF� JK� HAH� 6�0�	 BK�IFE� HBC� BJ�EEJ� HDI� BKD�FI� HBI� KE�IA�
� 
�AA� CFF� E� EIKI� �
��� AE�DDD� �
��� C�BJA� �
��� DK�KE� �
��� AC�CF�
� 
�AB� CFF� AF� EFBA� �
��� BA�FEK� �
��� J�HEJ� �
��� KC�HC� �
��� BE�HJ�
� 
�AC� CFF� CF� CACC� �
��� BB�KAB� �
��� BA�FJJ� CAKE� AHC�BE� �
��� IK�HF�
� 
�AD� CFF� JF� AIDI� 6�0�	 EF�BKA� AIEA� EF�EEC� BFBK� CDJ�DB� AIEK� CFC�JD�
� 
�AE� CFF� AFF� AACC� AACD� HC�HJJ� AACK� HB�EDA� AAHA� EDI�JK� 6�0�	 DAE�HF�
� 
�AJ� DFF� E� JCDA� �
��� BD�BCK� �
��� D�DJE� �
��� EJ�FJ� �
��� BD�AC�
� 
�AK� DFF� AF� ECHA� �
��� CK�ICC� �
��� AB�HJE� EDDF� HI�CF� EDAC� DC�HC�
� 
�AH� DFF� DF� CDCK� �
��� ED�HBB� �
��� DC�KDJ� CDJC� CFI�EF� CDDC� BJA�HJ�
� 
�AI� DFF� HF� AIBB� AIBJ� JC�III� 6�0�	 ABH�HDA� AIKC� JAH�HH� AICC� KKI�KK�
� 
�BF� DFF� ACC� AADJ� 6�0�	 BFA�DEH� AAED� AKE�IAK� AAIA� AFFF�DA� AAEB� AAFH�DH�
� 
�BA� EFF� E� KBDE� �
��� CC�IIK� �
��� J�BJD� �
��� KA�JI� �
��� BD�BB�
� 
�BB� EFF� AF� JJHE� �
��� JC�JJD� �
��� AH�AEC� JKDI� AAK�HH� JKBB� EH�EH�
� 
�BC� EFF� EF� CCFJ� CCFK� HB�IDA� CCFK� AAK�IEH� CCKI� DJA�EF� 6�0�	 JCI�IE�
� 
�BD� EFF� AFF� BFFD� BFFE� ACA�BKK� 6�0�	 CAA�ADB� BFJH� HHH�BK� BFFE� ADEE�HA�
� 
�BE� EFF� AJK� AADI� 6�0�	 ECK�FAA� AAEE� CJI�JFI� AAIH� AEBD�HJ� AAEA� BEEB�FB�
� 
�BJ� JFF� E� KKHK� �
��� DJ�FEH� �
��� I�JEI� KKHI� HK�CF� �
��� DH�AA�
� 
�BK� JFF� AF� JDDD� �
��� HE�CDI� �
��� BA�IIC� JDHA� ADA�IK� �
��� ADA�KF�
� 
�BH� JFF� JF� CBFB� 6�0�	 ADJ�EII� CBFJ� AHB�AEH� CCFD� JHK�DB� CBAF� AAAC�HI�
� 
�BI� JFF� ABF� BFFJ� �
��� BFE�DII� �
��� CCJ�DID� BFHK� ABDI�KH� �
��� CAKH�JI�
� 
�CF� JFF� BFF� ABIE� 6�0�	 KEI�BHA� ABIK� JED�KIA� ACEI� AIKJ�KK� ACFH� DIDB�KE�
� 
�CA� KFF� E� HFDJ� �
��� KA�DBE� �
��� AK�CHI� HFDK� IF�HA� �
��� JJ�AJ�
� 
�CB� KFF� AF� KBKH� �
��� AAA�EJD� �
��� BH�BFH� KCAH� ADH�KK� KBHF� AJB�IK�
� 
�CC� KFF� KF� CDFE� 6�0�	 BAJ�EDF� CDFK� BCJ�EAJ� CDJC� HEK�DK� CDAC� BCKK�KB�
� 
�CD� KFF� ADF� BFBC� BFCC� JHA�BKD� BFCJ� JDB�CHA� BFHC� AJBD�JA� 6�0�	 EJEK�EJ�
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