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Class structure and dependences
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Legend:


indicates object instantiated/used


indicates only static method used

Methods and subclasses in each class:

class SchwarzChristoffel extends JPanel


void transformGrid(ForwardGaussQuad fgq) – contains 

calls to calculate the forward 


transform.


void clear() - clears the main panel


void drawaxes() - draws the axes the z-graph based on 

current window specifications


int convertToGraphX(double x)


int convertToGraphY(double y)


double convertToNormalX(double x)


double convertToNormalY(double y) – these four methods  

convert from the graph's to the 

computer's coordinates and vice 

versa


class WGraph extends Jpanel – represents the w-graph 

object


class ZGraph extends JPanel – represents the z-graph 

object


class AxesListener implements ActionListener – 


responds to the user turning the 

axes on or off


class ExitListener implements ActionListener – 


responds to the user’s exit command


class ZoomInListener implements ActionListener – 


responds to the user’s command to 

zoom in; does so by factor of four


class ZoomOutListener implements ActionListener – 

responds to the user’s command to 

zoom out; does so by factor of four


class NormalWindowListener implements ActionListener – 

responds to the user’s command to 

set the window parameters to default


class WindowPanel extends Jpanel – defines a pop-up 

window that allows the user to


manually set window parameters


void main(String[] args) – driver for entire program; 

sets up frame

class Complex


void real(double r) – sets real part to r


void imag(double i) – sets imaginary part to i


double real() - returns real part of this


double imag() - returns imaginary part of this


String toString() - returns a String representation of 

this


Complex add(Complex z) – performs complex addition


Complex subtract(Complex z) – performs complex 


subtraction


Complex multiply(Complex z) – performs complex 


multiplication


Complex divide(Complex z) – performs complex division

Complex add(double a) – performs complex addition 

with a real number


Complex subtract(double a) – performs complex 


subtraction with a real number


Complex multiply(double a) – performs complex 


multiplication with a real number


Complex divide(double a) – performs complex division 

with a real number

double modulus() - returns modulus of this


double argument() - returns argument of this


Complex sqrt() - returns complex square root of this


Complex power(double a) – returns this raised to a 

real number


Complex ln() - returns natural logarithm of this


Complex exp() - returns exponential function of this

class GaussJacobiWeights


[main calculation done in constructor]


double gammln(double x) – returns natural logarithm of 

gamma function


double[] getWeights() - returns array of weights


double[] getPoints() - returns array of points

class GaussQuad


double integrate(int N) – calculates real-line 


integral of a SchwarzFunction

class ForwardGaussQuad


double[] getAngles() - returns the angles of the 


current polygon


Complex getA(Complex w1, Complex z1, Complex w2, 


Complex z2) – calculates auxiliary 

parameter A


Complex getB(Complex A, Complex w1, Complex z1) – 

calculates auxiliary parameter B


Complex integrate(int N, Complex b) – calls the 


recursion and adds in auxiliary 

parameters


Complex recurse(int N, Complex a, Complex b, double 

al, double be) – recursively 


subdivides integration interval


boolean closeToSingularity(Complex a, Complex b, 


double[] px) – tests whether the 

interval is too close to a 


singularity


integrateSubinterval(int N, Complex a, Complex b, 

double alpha, double beta) – 


actually performs integration


Complex value(Complex c, int exempt1, int exempt2) – 

returns the value of the function 

being integrated

class SchwarzFunction


double a() - returns lower bound of integration


double b() - returns upper bound of integration


double alpha() - returns exponent at lower bound of 

integration


double beta() - returns exponent at lower bound of 

integration


double value(double x) – calculates value of 


SchwarzFunction object at given real 

number x

class RealNewtonRaphson


double[] findangles(Complex[] v, int nn) – takes a 

series of vertices and calculates 

the interior angles of the polygon


double[] estimate() - returns the result of the 


Newton-Raphson calculation


double[] solvematrix(double[][] A, double[] b) – 


performs a LU factorization and 

solves the matrix equation Ax=B


double[][] jacobian(double[] funcvalues, double[] x) – 

calculates forward-difference 


approximation to the Jacobian matrix


double[] function(double[] x) – returns the array of 

function values for a given set of 

prevertices x


double[] xtoxhat(double x[]) - performs the change of 

variables from x to xhat coordinates


double[] xhattox(double xhat[]) - performs the change 

of variables from xhat to x 


coordinates

