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In the business of comparison, there is always the option of implementing the Comparable interface and overriding the compareTo() method. However, this limits your comparison abilities to one method, and therefore one type of comparison. For example, if we have a RightTriangle object, and we want to compare it with another RightTriangle object, there is a multitude of different ways to compare them. Right triangles can have different areas, different side lengths, and different angles…etc. If we want to compare by any of these, we will need a way to distinguish between them.

The solution is to create a function object, whose sole purpose is to contain a compare() method, written according to your own specifications. This allows the programmer to compare anything any which way they chose.

So let’s say we wanted to compare our right triangles by area and by perimeter. We would create two classes that implement Comparator, and thus, each contain the compare(Obj 1, Obj 2) method. The names of these classes would reflect our purpose (e.g. OrderTriangleByArea and OrderTriangleByPerim). Then as we override these methods, we place our logic for these comparisons in their respective compare() methods. 

Once completed, we can pass this “comparator object” to a method that we would use to distinguish between triangles. So let us also say we want a method findMin(RightTriangle[], OrderTriangleByArea()). This method would then go through the given array of triangles, use the compare() functor from the OrderTriangleByArea class, and return the RightTriangle with the smallest area.

The benefit here is that we can now compare RightTriangles in many different ways.  Here is an actual code example of the implementation of Function Objects:
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public class functor {


	public static void main(final String[] args) {


		final RightTriangle [] tri = new RightTriangle[3];


		tri[0] = new RightTriangle(6, 3);


		tri[1] = new RightTriangle(5, 5);


		tri[2] = new RightTriangle(3, 7);


		


		System.out.println("Min Area: "+TriangleCompare.findMin(tri, new CompareTriByArea()));


		System.out.println("Min Perimeter: "+TriangleCompare.findMin(tri, new CompareTriByPeri()));


	}


}











import java.util.Comparator;





class RightTriangle {


	public RightTriangle(int width, int height) {


		this.width = width;


		this.height = height;


	}


	


	public double getArea() {


		return .5*this.width*this.height;


	}


	


	public int getHeight() {


		return this.height;


	}





	public int getWidth() {


		return this.width;


	}


	


	public String toString() {


		return this.width+ ":" + this.height;


	}


	


	public double getPeri() {


		return this.width + this.height + Math.sqrt(this.width^2+this.height^2);


	}


	private int width, height;


}





class TriangleCompare {


	public static <AnyType> AnyType findMin(AnyType [] obj, Comparator<? super AnyType> cmp) {


		int minIndex = 1;


		


		for(int i = 0; i < obj.length; i++) {


			if(cmp.compare(obj[i], obj[minIndex]) < 0) {


				minIndex = i;


			}


		}


		return obj[minIndex];


	}


}





class CompareTriByArea implements Comparator<RightTriangle> {


	public int compare(RightTriangle  t1, RightTriangle t2) {


		return (int) (t1.getArea() - t2.getArea());


	}


}





class CompareTriByPeri implements Comparator<RightTriangle> {


	public int compare(RightTriangle  t1, RightTriangle t2) {


		return (int) (t1.getPeri() - t2.getPeri());


	}


}








