Class Integral

java.lang.Object
   |
   +----MathModel
           |
           +----Integral

public class Integral extends MathModel

This class provides routines for function integration using Romberg method. Include the function to be integrated in a class that implements interface FunctionOfx. Methods contained here are based on the Numerical Recepies (W. H. Press et al.) with the following modifications:

Algorithm of path choice in the interpolate method is different: first the upper boundary of the triangle is reached in the least possible number of steps, and then it is followed. Power of Substitution (POS) is now any real number. If it is zero, no substitution is made. Otherwise the substitution is 1/x^POS if POS>0 or 1/(-x)^(-POS), if POS<0. If one of the limits of integration is zero or has opposite sign than that of POS, it is replaced with infinity. If both limits of integration are zero or have opposite sign than that of POS, integral is considered to have equal to each other (and to infinity) limits, and the returned value is zero.

It is now possible to evaluate the upper limit of the integral x(rand) (keeping the lower limit at its original value xmin) such that the resulting integral from xmin to x(rand) is a fraction rand of the original full integral from xmin to xmax. Set the ratio rand as the last argument of one of the open integration methods (integrateOpened or integrateWithSubstitution), and get x(rand) by the subsequent call to getUpperLimit.

getUpperLimit ()

returns the value of the upper limit x(rand) calculated by the previous call to one of the integrate methods integrateClosed (double, double, FunctionOfx)

finds integral for closed intervals integrateOpened (double, double, FunctionOfx)

finds integral for opened intervals integrateOpened (double, double, FunctionOfx, double)

finds integral for opened intervals and computes the exact value for the x(rand) integrateWithSubstitution (double, double, FunctionOfx, double)

finds integral for opened intervals using substitution x -> 1/x^(powerOfSubstitution) integrateWithSubstitution (double, double, FunctionOfx, double, double)

finds integral for opened intervals using substitution x -> 1/x^(powerOfSubstitution) and computes the exact value for the x(rand)