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.  

1.  Automation.cs 
 
#region Usings 
 
using System; 
using System.Collections; 
using System.Collections.Generic; 
using ArtificialAnt3.ProblemInfo; 
using NewBrain; 
 
#endregion 
 
namespace ArtificialAnt3.IndividualInfo 
{ 
    /// <summary> 
    ///  " -3" ( ) 
    /// </summary> 
    public class Automation : Individual 
    { 
       public const int PRED_COUNT = 8; 
        /// <summary> 
        ///  
        /// </summary> 
        /// <param name="initialState"> </param> 
        /// <param name="statesCount"> </param> 
        /// <param name="predCount"> </param> 
        public Automation(int initialState, int statesCount, int predCount)       
        { 
            InitialState = initialState; 
            StatesCount = statesCount; 
            ActualPredCount = predCount; 
 
            Predicates = new BitArray(PRED_COUNT); 
            InputCount = (int)Math.Pow(2, ActualPredCount); 
 
            Table = new Transition[StatesCount, InputCount]; 
             
        } 
        /// <summary> 
        ///  
        /// </summary> 
        public int InitialState { get; set; } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int StatesCount { get; protected set; } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int InputCount { get; private set; } 
 
        /// <summary> 
        ///  
        /// </summary> 
        public int ActualPredCount { get; protected set; } 
 
        public Transition[,] Table { get; private set; } 
 
        /// <summary> 
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        /// ,  
        /// </summary> 
        public BitArray Predicates { get; private set; } 
 
        public List<int> getActualPreds() 
        { 
            List<int> list = new List<int>(); 
            for (int i = 0; i < PRED_COUNT; i++) 
                if (Predicates[i]) 
                    list.Add(i); 
            return list; 
        } 
        #region Nested type: Transitions 
 
        /// <summary> 
        /// , . 
        /// </summary> 
        public class Transition 
        {    
            public Transition(int endState, SimpleAntProblem.AntActions action) 
            { 
                EndState = endState; 
                Action = action; 
            } 
 
            /// <summary> 
            ///  
            /// </summary> 
            public int EndState { get; private set; } 
 
            /// <summary> 
            ///  
            /// </summary> 
            public SimpleAntProblem.AntActions Action { get; protected set; } 
 
            public override string ToString() 
            { 
                return String.Format("-{0}->{1}", Action, EndState); 
            } 
        } 
 
        #endregion 
 
        public Transition GetTransition(int state, BitArray input) 
        { 
             
            return Table[state, BitArrayToInt(input)];    
        } 
 
        public Transition GetTransition(int state, int input) 
        { 
            return Table[state, input]; 
        } 
 
        public void SetTransition(int state, BitArray input, Transition transition) 
        { 
            Table[state, BitArrayToInt(input)] = transition; 
        } 
 
        public void SetTransition(int state, int input, Transition transition) 
        { 
            Table[state, input] = transition; 
        } 
 
        private int BitArrayToInt(BitArray b) 
        { 
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            int size = b.Length; 
            int result = 0; 
            int k = 1; 
            for (int i = size - 1; i >= 0; i--) 
            { 
                int digit = b[i] ? 1 : 0; 
                result += digit * k; 
                k *= 2; 
            } 
            return result; 
        } 
    } 
} 
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2.  SimpleAntProblem.cs 
 
#region Usings 
 
using System; 
using System.Windows.Forms; 
using ArtificialAnt3._Internal.Mover; 
using ArtificialAnt3._Internal.Phenotype; 
using ArtificialAnt3.IndividualInfo; 
using ArtificialAnt3.Properties; 
using ArtificialAnt3.AntViewer; 
using NewBrain; 
using NewBrain.ComponentModel; 
 
#endregion 
 
namespace ArtificialAnt3.ProblemInfo 
{ 
    [IndividualType(typeof (Automation))] 
    [IndividualViewer(typeof(AntViewer))] 
     public class SimpleAntProblem : Problem 
    { 
        #region AntActions enum 
        /// <summary> 
        ///  
        /// </summary> 
        public enum AntActions : byte 
        { 
            Left = 0, 
            Right, 
            Move 
        } 
 
        #endregion 
 
        /// <summary> 
        ///  -  
        /// </summary> 
        public override OptimizationDirection OptimizationDirection 
        { 
            get { return OptimizationDirection.Maximize; } 
        } 
 
        public override string HtmlDescription 
        { 
            get 
            { 
                return Resources.artAnt; 
            } 
        } 
 
        public override string Title 
        { 
            get { return Properties.Resources.ArtAnt3Problem; } 
        } 
 
        public override string Description 
        { 
            get { return ""; } 
        } 
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/// <summary> 
       ///  fitness-  –  

/// . 
       /// </summary> 
       /// <param name="individual">  fitness- </param> 
       /// <returns>  fitness- </returns> 
        public override double EvaluateIndividual(Individual individual) 
        { 
            var a = individual as Automation; 
            if (a == null) 
                return double.NaN; 
 
            var mover = new SimpleMover(a); 
            mover.Reset(); 
            int apples = 0; 
            int lastStep = 0; 
            for (int i = 0; i < Ant.MaxStepsCount; ++i) 
            { 
                if (mover.Move()) 
                { 
                    apples++; 
                    lastStep = i; 
                } 
                if (apples == Ant.FoodCount) 
                    break; 
            } 
            return apples - 1.0*lastStep/Ant.MaxStepsCount; 
        } 
    } 
 
    internal class AntViewer : IIndividualViewer 
    {    
        /// <summary> 
        ///  -  
        /// </summary> 
        /// <param name="individual"> </param> 
        public void ViewIndividual(Individual individual) 
        { 
            Automation a = individual as Automation; 
            if (a == null) 
                throw new ArgumentException(); 
 
            using (var form = new AntViewerForm()) 
            { 
                form.fieldControl.Mover = new SimpleMover(a); 
                form.ShowDialog(); 
            } 
        } 
     } 
} 
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3.  GeneticSearchOperatorOnAutomation.cs 
 
#region Usings 
 
using System; 
using System.ComponentModel; 
using System.Collections.Generic; 
using System.Collections; 
using ArtificialAnt3.IndividualInfo; 
using ArtificialAnt3.ProblemInfo; 
using Genetic.Operators; 
using NewBrain; 
using NewBrain.Attributes; 
 
#endregion 
 
namespace Genetic 
{ 
    [IndividualType(typeof(Automation))] 
    public abstract class SearchOperatorOnAutomation3 : SearchOperator 
    { 
        public SearchOperatorOnAutomation3() 
        { 
            StatesCount = 8; 
            ActualPredCount = 3; 
        } 
 
        [Configurable] 
        [Description( ")] 
        public int StatesCount { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public int ActualPredCount { get; set; }  // 
 
        public override Individual Create(Random random) 
        { 
            Automation automation = new Automation(0, StatesCount, ActualPredCount); 
            for (int i = 0; i < StatesCount; i++) 
                for (int j = 0; j < automation.InputCount; j++) 
                    automation.SetTransition(i, j, new Automation.Transition(random.Next(StatesCount), 
GetRandomAction(random))); 
            for (int i = 0; i < ActualPredCount; i++) 
            { 
                int index; 
                do 
                    index = random.Next(automation.Predicates.Length); 
                while (automation.Predicates[index]); 
 
                automation.Predicates[index] = true; 
            } 
 
            return automation; 
        } 
 
        protected SimpleAntProblem.AntActions GetRandomAction(Random random) 
        { 
            SimpleAntProblem.AntActions action = SimpleAntProblem.AntActions.Left; 
            switch (random.Next(3)) 
            { 
                case 0: 
                    action = SimpleAntProblem.AntActions.Left; 
                    break; 
                case 1: 
                    action = SimpleAntProblem.AntActions.Move; 
                    break; 
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                case 2: 
                    action = SimpleAntProblem.AntActions.Right; 
                    break; 
            } 
            return action; 
        } 
    } 
 
    [IndividualType(typeof(Automation))] 
    public class GeneticSearchOperatorOnAutomation3 : SearchOperatorOnAutomation3, 
IGeneticSearchOperator 
    { 
        public override string Title 
        { 
            get { return Properties.Resources.GeneticOperOnAuto; }           
        } 
 
        public override string Description 
        { 
            get { return Properties.Resources.GeneticOperOnAuto; }           
        } 
 
        #region IGeneticSearchOperator Members 
 
        public Individual Mutate(Individual oldIndividual, Random random) 
        { 
 
            Automation aa = oldIndividual as Automation; 
            bool alreadyMutate = false; 
             
            if (aa == null) 
                return oldIndividual; 
             
            int p = 3;  // 1\(mutation probability) 
             
            int initState = aa.InitialState; 
            if (random.Next(p) == 1)                 
            { 
                initState = random.Next(aa.StatesCount); 
                alreadyMutate = true; 
            } 
 
            Automation res = new Automation(initState, aa.StatesCount, aa.ActualPredCount); 
 
            for (int i = 0; i < Automation.PRED_COUNT; i++) 
            { 
                res.Predicates[i] = aa.Predicates[i]; 
            } 
 
            if (random.Next(p) == 1)                         
            { 
                int from, to; 
                do 
                { 
                    from = random.Next(Automation.PRED_COUNT - 1); 
                    to = random.Next(Automation.PRED_COUNT - 1); 
                } 
                while (res.Predicates[to] == res.Predicates[from]); 
 
                res.Predicates[to] = !res.Predicates[to]; 
                res.Predicates[from] = !res.Predicates[from]; 
                 
                alreadyMutate = true; 
            } 
 
            for (int i = 0; i < aa.InputCount; i++) 
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                for (int j = 0; j < aa.StatesCount; j++) 
                { 
                    if (random.Next(p) == 1) 
                    { 
                        res.Table[j, i] = 
                            new Automation.Transition(random.Next(aa.StatesCount), 
GetRandomAction(random)); 
                        alreadyMutate = true; 
                    } 
                    else 
                        res.Table[j, i] = aa.Table[j, i]; 
                } 
 
            
            if (!alreadyMutate) 
            { 
                int state = random.Next(aa.StatesCount); 
                int c = random.Next(aa.InputCount - 1); 
                int es = random.Next(res.StatesCount); 
                res.SetTransition(state, c, new Automation.Transition(es, GetRandomAction(random))); 
            } 
 
            return res; 
        } 
 
        private Automation[] CreateAndChoosePredicates(Automation aa1, Automation aa2, Random random) 
        { 
            Automation[] s = new Automation[2]; 
            for (int i = 0; i < 2; i++) 
                s[i] = new Automation(0, aa1.StatesCount, aa1.ActualPredCount); 
 
            s[0].Predicates.SetAll(false);                  
            s[1].Predicates.SetAll(false); 
 
            if (random.Next(2) == 1) 
            { 
                s[0].InitialState = aa2.InitialState; 
                s[1].InitialState = aa1.InitialState; 
            } 
            else 
            { 
                s[0].InitialState = aa1.InitialState; 
                s[1].InitialState = aa2.InitialState; 
            } 
 
            int count0 = s[0].ActualPredCount; 
            int count1 = s[1].ActualPredCount; 
 
            for (int i = 0; i < Automation.PRED_COUNT; i++) 
            { 
                if (aa1.Predicates[i] && aa2.Predicates[i]) 
                { 
                    s[0].Predicates[i] = true; 
                    s[1].Predicates[i] = true; 
                    count0--; 
                    count1--; 
                } 
            } 
 
            for (int i = 0; i < Automation.PRED_COUNT; i++) 
            { 
                if (aa1.Predicates[i] != aa2.Predicates[i]) 
                { 
                    if (count0 > 0 && count1 > 0) 
                    { 
                        if (random.Next(2) == 1) 
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                        { 
                            s[0].Predicates[i] = true; 
                            count0--; 
                        } 
                        else 
                        { 
                            s[1].Predicates[i] = true; 
                            count1--; 
                        } 
                    } 
                    else 
                    { 
                        if (count0 > 0) 
                        { 
                            s[0].Predicates[i] = true; 
                            count0--; 
                        } 
 
                        if (count1 > 0) 
                        { 
                            s[1].Predicates[i] = true; 
                            count1--; 
                        } 
                    } 
                } 
            } 
 
            return s; 
        } 
 
        public Individual[] Crossover(Individual[] individuals, Random random) 
        { 
            Automation aa1 = individuals[0] as Automation; 
            Automation aa2 = individuals[1] as Automation; 
 
            if (aa1 == null || aa2 == null) 
                return individuals; 
 
            Automation[] s = CreateAndChoosePredicates(aa1, aa2, random); 
            int crossPoint = random.Next(aa1.InputCount); 
 
            FillChildTable(aa1, aa2, ref s[0], crossPoint, random); 
            FillChildTable(aa1, aa2, ref s[1], crossPoint, random); 
            
            return s; 
        } 
 
        private BitArray IntegerToBitArray(int input, int size) 
        { 
            String str = Convert.ToString(input, 2);             
            BitArray res = new BitArray(size); 
            int len = str.Length; 
            for (int i = len - 1; i >= 0; i--) 
            { 
                res[i] = (str[i] == '1'); 
            } 
            return res; 
        } 
 
        private List<int> getLines(Automation parent, Automation parent2,  
                                    Automation child, int inputCh, int crossPoint, Boolean larger) 
        { 
            List<int> lines = new List<int>(); 
            List<int> actualForChild = child.getActualPreds(); 
            List<int> actualForParent = parent.getActualPreds(); 
            List<int> actualForParent2 = parent2.getActualPreds(); 
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            Dictionary<int, int> indexToBeTheSame = new Dictionary<int, int>(); 
 
            for (int i = 0; i < parent.ActualPredCount; i++) 
                if (larger && !(actualForParent2.Contains(actualForParent[i]) && inputCh >= crossPoint) 
||!larger && !(actualForParent2.Contains(actualForParent[i]) && inputCh < crossPoint)) 
                    if (actualForChild.Contains(actualForParent[i])) 
                        indexToBeTheSame.Add(i, actualForChild.IndexOf(actualForParent[i])); 
                 
 
            BitArray inputChArr = IntegerToBitArray(inputCh, child.ActualPredCount); 
 
            for (int i = 0; i < parent.InputCount; i++) 
            { 
                BitArray inputParArr = IntegerToBitArray(i, parent.ActualPredCount); 
                 
                Boolean flag = true; 
 
                foreach (int j in indexToBeTheSame.Keys) 
                    if (inputParArr[j] != inputChArr[indexToBeTheSame[j]]) 
                        flag = false; 
                if (flag) 
                    lines.Add(i); 
            } 
 
             
            return lines; 
        } 
 
        private List<float> CalculateProbability(Automation parent1, List<int> lines1) 
        { 
            List<float> p1 = new List<float>(parent1.StatesCount); 
 
            for (int i = 0; i < parent1.StatesCount; i++) 
            { 
                p1.Add(0); 
            } 
 
            foreach (int input in lines1) 
            { 
                for (int k = 0; k < parent1.StatesCount; k++) 
                    p1[parent1.GetTransition(k, input).EndState] += 1; 
            } 
 
            int linesSize = lines1.Count; 
            int pSize = p1.Count; 
 
            for (int i = 0; i < pSize; i++) 
                p1[i] = p1[i] / (parent1.StatesCount*lines1.Count); 
 
            return p1; 
        } 
 
        private void FillChildTable(Automation parent1, Automation parent2, ref Automation child, int 
crossPoint, Random random) 
        { 
            for (int i = 0; i < child.InputCount; i++) 
            { 
                List<int> lines1 = getLines(parent1, parent2, child, i, crossPoint, true); 
                List<int> lines2 = getLines(parent1, parent2, child, i, crossPoint, true); 
 
                List<float> p1 = CalculateProbability(parent1, lines1); 
                List<float> p2 = CalculateProbability(parent2, lines2); 
                List<float> p = new List<float>(); 
 
                for (int j = 0, len = child.StatesCount; j < len; j++) 
                { 
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                    p.Add(p1[j] + p2[j]); 
                } 
 
                for (int j = 0, len = child.StatesCount; j < len; j++) 
                    if (p[j] != 0) 
                        child.SetTransition(j, i,  
                            new Automation.Transition(random.Next((int)(1/p[j]) % child.StatesCount), 
GetRandomAction(random)));  
                    else 
                        child.SetTransition(j, i,  
                            new Automation.Transition(random.Next(child.StatesCount), 
GetRandomAction(random))); 
            } 
        } 
 
        #endregion 
    } 
} 
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4.  CelluarGeneticOptimizationAlgorithm 
 
#region Usings 
 
using System.Collections.Generic; 
using System.ComponentModel; 
using System; 
using Genetic; 
using NewBrain; 
using NewBrain.Attributes; 
using SimpleGeneticOptimizationAlgorithm.Properties; 
 
#endregion 
 
namespace SimpleGeneticOptimizationAlgorithm 
{ 
    /// <summary> 
    ///  
    /// </summary> 
    public class CelluarGeneticOptimizationAlgorithm : GeneticOptimizationAlgorithm 
    { 
        public CelluarGeneticOptimizationAlgorithm() 
        { 
            ElitePart = 0.1; 
            MutationProbability = 0.1; 
            BigMutationProbability = 0.05; 
        } 
 
        [Configurable] 
        [Description( ")] 
        public double ElitePart { get; set; } 
         
        [Configurable] 
        [Description( ")] 
        public double MutationProbability { get; set; } 
 
        [Configurable] 
        [Description( ")] 
        public double BigMutationProbability { get; set; } 
 
        public override string Title 
        { 
            get { return Properties.Resources.CelluarGenetic; } 
        } 
 
        public override string Description 
        { 
            get { return ""; } 
        } 
 
        public override string HtmlDescription 
        { 
            get 
            { 
                return Resources.simple; 
            } 
        } 
 
        /// <summary> 
        ///  - . 
        /// </summary> 
        protected override OptimizationDirection OptimizationDirection 
        { 
            get { return OptimizationDirection.Maximize; } 
        } 
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        protected Individual[,] Torus; 
        protected int TorusSize; 
 
        protected override void Initialize() 
        { 
            Random = new Random(); 
            Generation = new List<Individual>(GenerationSize); 
            for (int i = 0; i < GenerationSize; i++) 
                Generation.Add(SearchOperator.Create(Random)); 
 
            TorusSize = (int)Math.Sqrt(GenerationSize); 
            Torus = new Individual[TorusSize, TorusSize]; 
 
            FillTorus(); 
        } 
 
        private void FillTorus() 
        { 
            Torus = new Individual[TorusSize, TorusSize]; 
            for (int i = 0; i < TorusSize; i++) 
                for (int j = 0; j < TorusSize; j++) 
                { 
                    Torus[i, j] = Generation[j * TorusSize + i]; 
                } 
        } 
 
        private void FillGeneration() 
        { 
            Generation.Clear(); 
            for (int i = 0; i < TorusSize; i++) 
                for (int j = 0; j < TorusSize; j++) 
                { 
                    Generation[j * TorusSize + i] = Torus[i, j]; 
                } 
        } 
 
        private Individual getBestNeighbour(int i, int j) 
        { 
            List<Individual> neighbours = new List<Individual>(); 
 
            int[] top, right, bottom, left; //top[0] = i, top[1] = j 
            top = new int[2]; 
            right = new int[2]; 
            bottom = new int[2]; 
            left = new int[2]; 
 
            top[0] = i - 1; 
            bottom[0] = i + 1; 
            right[0] = i; 
            left[0] = i; 
             
            if (i == 0) 
            { 
                top[0] = TorusSize - 1; 
            } 
 
            if (i == TorusSize - 1) 
            { 
                bottom[0] = 0; 
            } 
 
            left[1] = j - 1; 
            right[1] = j + 1; 
            bottom[1] = j; 
            top[1] = j; 
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            if (j == 0) 
            { 
                left[1] = TorusSize - 1; 
            } 
 
            if (j == TorusSize - 1) 
            { 
                right[1] = 0; 
            } 
             
            neighbours.Add(Torus[top[0], top[1]]); 
            neighbours.Add(Torus[right[0], right[1]]); 
            neighbours.Add(Torus[bottom[0], bottom[1]]); 
            neighbours.Add(Torus[left[0], left[1]]); 
 
            neighbours.Sort(); 
 
            return neighbours[neighbours.Count - 1]; 
        } 
 
        /// <summary> 
        /// : , 
        /// ,  
        /// , 
        /// .  
        ///  MutationProbability . 
        /// </summary> 
        protected override void NextGeneration() 
        { 
            int gSize = Generation.Count; 
            var newGeneration = new List<Individual>(gSize); 
            int eliteSize = (int) (ElitePart*GenerationSize); 
 

     //Generation . 
            newGeneration.AddRange(Generation.GetRange(0, eliteSize));    
                                                                         

     //  eliteSize  
            for (int i = 0; i < TorusSize; i++) 
                for (int j = 0; j < TorusSize; j++) 
                { 
                    if (j * TorusSize + i >= eliteSize) 
                    { 
                        Individual a1 = getBestNeighbour(i, j); 
                        Individual a2 = Torus[i, j]; 
                        Individual[] children = GeneticSearchOperator.Crossover(new[] {a1, a2},Random); 
                        newGeneration.Add(children[Random.Next(2)]); 
                    } 
                } 
           
 
            for (int i = 0; i < newGeneration.Count; i++) 
            { 
                if (Random.NextDouble() < MutationProbability) 
                    newGeneration[i] = GeneticSearchOperator.Mutate(newGeneration[i], Random); 
            } 
 
            newGeneration.Sort(); 
            newGeneration.Reverse(); 
            Generation = newGeneration; 
            CurrentIndividuals = Generation; 
            if (BestIndividual == null || BestIndividual.CompareTo(Generation[0]) < 0) 
                BestIndividual = Generation[0]; 
 
            FillTorus(); 
        } 
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        protected override void BigMutation() 
        { 
            lock (Generation) 
            { 
                for (int i = 0; i < Generation.Count; i++) 
                    if (Random.NextDouble() > 1-BigMutationProbability) 
                    Generation[i] = GeneticSearchOperator.Create(Random); 
                Generation.Sort(); 
                Generation.Reverse(); 
                FillTorus(); 
            } 
        } 
    } 
} 

 


