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	package Structural;

import java.util.ArrayList;

abstract class Valuable {
  public final double weight;
  public Valuable(double weight) {
    this.weight = weight;
  }

  public abstract void Add(Valuable child);
  public abstract void Remove(Valuable child);
  public abstract double getValue();
}

class VN extends Valuable {
  double value;
  public VN(double weight, double value){
    super(weight);
    this.value = value;
  }

  @Override
  public void Add(Valuable child) {
    //Console.WriteLine("Cannot add to a leaf");
  }

  @Override
  public void Remove(Valuable child) {
    //Console.WriteLine("Cannot remove from a leaf");
  }

  public double getValue() {
    return value; 
  }
}

class MN extends Valuable {
  private final ArrayList<Valuable> children = new ArrayList<>();

  public MN(double weight){
    super(weight);
  }
  public MN(double weight, Valuable... inputs){
    super(weight);
    for(Valuable input:inputs) Add(input);
  }

  @Override
  public void Add(Valuable child) {
    children.add(child);
  }

  @Override
  public void Remove(Valuable child) {
    children.remove(child);
  }

  final double getSum() {
    double totalSumProduct = 0;
    double totalWeight = 0;
    for(Valuable child:children) {
      totalSumProduct += child.getValue() * child.weight;
      totalWeight += child.weight;
    }
    return totalSumProduct / totalWeight;
  }
  protected double getExNormalize() {
    return getSum();
  }
  @Override
  public double getValue() {
    return getExNormalize();
  }
}

public class CompositeEx {
  static public void main(String[] args){
    MN TMX2014 = new MN( 0.4,
          new VN(0.1, 60),
          new VN(0.3, 70),
          new VN(0.2, 80),
          new VN(0.3, 90)
        );
    MN TMT2034 = new MN(0.1,
          new VN(0.2, 80),
          new VN(0.3, 40),
          new VN(0.3, 90),
          new VN(0.4, 90)
        );
    MN Year2Result = new MN(0.3,
          new VN(0.3, 80),
          TMX2014,
          new VN(0.5, 80),
          TMT2034
        );
    VN CoCurriculum = new VN(0.2, 80);
    VN Internship   = new VN(0.1, 90);
    MN CGPA = new MN(1,
          CoCurriculum,
          Internship,
          Year2Result,
          new VN(0.4, 75)
        );
    System.out.printf("CGPA is %.2f%n",4*CGPA.getValue()/100);
  }
}
/*
Output: CGPA is 3.15
*/
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	package Structural;
import java.util.ArrayList;

public class CompositeAndPrototypeEx {
  static abstract class Valuable{
    public final double weight;
    public Valuable(double weight) {
      this.weight = weight;
    }

    public abstract void Add(Valuable child);
    public abstract void Remove(Valuable child);
    public abstract double getValue();
    public abstract Valuable ShallowCopy();
    public abstract Valuable DeepCopy();
  }

  static class VN extends Valuable implements Cloneable{
    double value;
    public VN(double weight, double value){
      super(weight);
      this.value = value;
    }

    @Override
    public void Add(Valuable child) {
      //Console.WriteLine("Cannot add to a leaf");
    }

    @Override
    public void Remove(Valuable child) {
      //Console.WriteLine("Cannot remove from a leaf");
    }

    @Override
    public double getValue() {
      return value; 
    }
  
   @Override
    public Valuable ShallowCopy(){
      try{
        return (Valuable)this.clone();
      }
      catch(Exception e){
        System.out.println(e.getMessage());
      }
      return null;
}
  
    @Override
    public Valuable DeepCopy(){
      return ShallowCopy();
    }
  }

  static class MN extends Valuable implements Cloneable{  
private ArrayList<Valuable> children = new ArrayList<>();//Non finalNo more final


    public MN(double weight){ 
      super(weight);
    }
    public MN(double weight, Valuable... inputs){
      super(weight);
      for(Valuable input:inputs) Add(input);
    }

    @Override
    public void Add(Valuable child) {
      children.add(child);
    }

    @Override
    public void Remove(Valuable child) {
      children.remove(child);
    }

    final double getSum() {
      double totalSumProduct = 0;
      double totalWeight = 0;
      for(Valuable child:children) {
        totalSumProduct += child.getValue() * child.weight;
        totalWeight += child.weight;
      }
      return totalSumProduct / totalWeight;
    }
    protected double getExNormalize() {
      return getSum();
    }
    @Override
    public double getValue() {
      return getExNormalize();
    }
  
    @Override
    public Valuable ShallowCopy(){
      try{
        return(MN)this.clone();
      }
      catch(Exception e){
        System.out.println(e.getMessage());
      }
      return null;
    }  

    @Override
    public Valuable DeepCopy(){
      MN clone = (MN)ShallowCopy();
      if(clone!=null){
        clone.children = new ArrayList<Valuable>();
        for(Valuable v:children){
          clone.children.add(v.DeepCopy());
        }
      }
      return clone;
    }  
  }
  
  static public void main(String[] args){
    MN TMX2014 = new MN( 0.4,
          new VN(0.1, 60),
          new VN(0.3, 70),
          new VN(0.2, 80),
          new VN(0.3, 90)
        );
    MN TMT2034 = new MN(0.1,
          new VN(0.2, 80),
          new VN(0.3, 40),
          new VN(0.3, 90),
          new VN(0.4, 90)
        );
    MN Year2Result = new MN(0.3,
          new VN(0.3, 80),
          TMX2014,
          new VN(0.5, 80),
          TMT2034
        );
    VN CoCurriculum = new VN(0.2, 80);
    VN Internship   = new VN(0.1, 90);
    MN CGPA = new MN(1,
          CoCurriculum,
          Internship,
          Year2Result,
          new VN(0.4, 75)
        );
    System.out.printf("CGPA is %.2f%n",4*CGPA.getValue()/100);
    /* Output: CGPA is 3.15 */
    
    System.out.println("---------Deep Copy-----------");
    Valuable Clone = CGPA.DeepCopy();
    Clone.Add(new VN(0.2, 60));
    System.out.printf("Clone's CGPA is %.2f%n",4*Clone.getValue()/100);
    System.out.printf("CGPA is %.2f%n",4*CGPA.getValue()/100);
    
    System.out.println("---------Shallow Copy-----------");
    Clone = CGPA.ShallowCopy();
    Clone.Add(new VN(0.2, 90));
    System.out.printf("Clone's CGPA is %.2f%n",4*Clone.getValue()/100);
    System.out.printf("CGPA is %.2f%n",4*CGPA.getValue()/100); 
  }
}
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