/**
 * The following implementation of Generalized Dombi operator is mathematically correct, but not optimized for performance, or numerical stability. <br/>
 * 
 * @author Gergely Gulyas
 */
public class GeneralizedDombiOperator {
	/**
	 * Generalized Dombi Operator.
	 * @param arrX	arguments (0.0 <= x <= 1.0)
	 * @param alpha	parameter (alpha != 0 ; (alpha > 0) --> conjunction ; (alpha < 0) --> disjuntion)
	 * @param gamma parameter (gamma >= 0)
	 * @return
	 * @throws IllegalArgumentException
	 */
	public static double compute(double[] arrX, double alpha, double gamma) throws IllegalArgumentException {
		if (alpha == 0.0) 	throw new IllegalArgumentException() ;
		if (gamma < 0.0)	throw new IllegalArgumentException() ;
		
		/* STOP CONDITIONS */
		{
			/* conjunction */
			if (alpha > 0.0) {
				for (double x : arrX) {
					if (x == 0.0) return 0.0 ;
					if (x > 1.0 || x < 0.0) throw new IllegalArgumentException("Illegal argument value: " + x) ;
				}
			}
			/* disjuntion */
			else {
				for (double x : arrX) {
					if (x == 1.0) return 1.0 ;
					if (x > 1.0 || x < 0.0) throw new IllegalArgumentException("Illegal argument value: " + x) ;
				}
			}
		}
		
		/* gamma != 0.0, base form */
		if (gamma != 0.0) {
			double product = 1.0 ;
			
			for (double x : arrX) {
				double factor = (1 - x) / x ;
				factor = Math.pow(factor, alpha) ;
				factor*= gamma ;
				factor+= 1.0 ;
				
				product *= factor ;
			}
			
			double result = (product - 1) / gamma ;
			result = Math.pow(result, (1.0 / alpha)) + 1 ;
			return 1.0 / result ;
		}
		/* gamma==0, simpliest form */
		else {
			double sum = 0.0 ;
			
			for (double x : arrX) {
				double addend = (1 - x) / x ;
				addend = Math.pow(addend, alpha) ;
				
				sum += addend ;
			}
			
			double result = Math.pow(sum, 1.0 / alpha) ;
			return 1.0 / (1.0 + result) ;
		}
	}
}
