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/**
* Provides the probability density function (pdf) of the (unit) normal distribution
* 
* {@latex[
* pdf = \frac{1}{\sigma \sqrt{2\pi} } \exp \left(-\frac{(x-\mu)^2}{2\sigma ^2} \right)
* }
* 
* */
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Klasse:
C++:
class GammaDistribution : public std::unary_function<Real,Real> {…}

Java:
public class GammaDistribution implements UnaryFunctionDouble {…}

Konstruktor:
C++:
GammaDistribution(Real a) : a_(a) {

QL_REQUIRE(a>0.0, "invalid parameter for gamma distribution");

}

Java:
public GammaDistribution(double a) {

a_ = a;

if (a_ < 0.0) {

throw new ArithmeticException("invalid parameter for gamma distribution");

}

}

C++ / Java (1)
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public interface UnaryFunctionDouble {

/**

* Computes the value of the function; f(x)

*

* @param x

* @return f(x)

*/

public double evaluate(double x);

UnaryFunctionDouble.java

public interface BinaryFunctionDouble {

/**

* Computes the value of the function; f(x, y)

*

* @param x

* @param y

* @return f(x, y)

*/

public double evaluate(double x, double y);

BinaryFunctionDouble.java
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Real GammaDistribution::operator()(Real x) const {
if (x <= 0.0) return 0.0;

Real gln = GammaFunction().logValue(a_);

if (x<(a_+1.0)) {
Real ap = a_;
Real del = 1.0/a_;
Real sum = del;
for (Size n=1; n<=100; n++) {

ap += 1.0;
del *= x/ap;
sum += del;
if (std::fabs(del) < std::fabs(sum)*3.0e-7)

return sum*std::exp(-x + a_*std::log(x) - gln);
}

} else {
Real b = x + 1.0 - a_;
Real c = QL_MAX_REAL;
Real d = 1.0/b;
Real h = d;
for (Size n=1; n<=100; n++) {

Real an = -1.0*n*(n-a_);
b += 2.0;
d = an*d + b;
if (std::fabs(d) < QL_EPSILON) d = QL_EPSILON;
c = b + an/c;
if (std::fabs(c) < QL_EPSILON) c = QL_EPSILON;
d = 1.0/d;
Real del = d*c;
h *= del;
if (std::fabs(del - 1.0)<QL_EPSILON)

return h*std::exp(-x + a_*std::log(x) - gln);
}

}
QL_FAIL("too few iterations");

}

QuantLib

public double evaluate(double x) /* Read-only */ {

if (x <= 0.0){
return 0.0;

}

GammaFunction gf = new GammaFunction();
double gln = gf.logValue(a_);

if (x < (a_ + 1.0)) {
double ap = a_;
double del = 1.0 / a_;
double sum = del;
for (int n = 1; n <= 100; n++) {

ap += 1.0;
del *= x / ap;
sum += del;
if (Math.abs(del) < Math.abs(sum) * 3.0e-7) {

return sum * Math.exp(-x + a_ * 
Math.log(x) - gln);
}

}
} else {
double b = x + 1.0 - a_;
double c = Constants.QL_MAX_REAL;
double d = 1.0 / b;
double h = d;
for (int n = 1; n <= 100; n++) {

double an = -1.0 * n * (n - a_);
b += 2.0;
d = an * d + b;

if (Math.abs(d) < Constants.QL_EPSILON) {
d = Constants.QL_EPSILON;

}
c = b + an / c;
if (Math.abs(c) < Constants.QL_EPSILON) {

c = Constants.QL_EPSILON;
}
d = 1.0 / d;
double del = d * c;
h *= del;
if (Math.abs(del - 1.0) < Constants.QL_EPSILON) {

return h * Math.exp(-x + a_ * Math.log(x) - gln);
}

}
}
throw new ArithmeticException("too few iterations");

}

JQuantLib
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C++
template <class T>

class Klass : public T {…}

Java
public class Klass<T> extends T {…
}
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Lösung
abstract class VanillaOption {…}

class EuropeanOption extends VanillaOption {…}

class AmericanOption extends VanillaOption {…}

class Klass<T extends VanillaOption> {
private T delegate;
public Klass() {

this.delegate = null;
try {

delegate = (T) TypeToken.getClazz(this.getClass()).newInstance();

} catch (Exception e) {
throw new RuntimeException(e);

}

}

}

Klass<EuropeanOption> klass = new Klass();

Klass<AmericanOption> klass = new Klass();
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public class TypeToken {

static public Type getType(final Class<?> klass) {

return getType(klass, 0);

}

static public Type getType(final Class<?> klass, final int pos) {

Type superclass = klass.getGenericSuperclass();

if (superclass instanceof Class) {

throw new IllegalArgumentException("Class should be generic");

}

Type[] types = ((ParameterizedType) superclass).getActualTypeArguments();

if (pos >= types.length) {

throw new IllegalArgumentException("Missing parameter");

}

return types[pos];

}

static public Class<?> getClazz(final Class<?> klass) {

return getClazz(klass, 0);

}

static public Class<?> getClazz(final Class<?> klass, final int pos) {

Type type = getType(klass, pos);

return (type instanceof Class<?>) ? (Class<?>) type : (Class<?>) ((ParameterizedType) 
type).getRawType();

}

}


