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In the case of calculating differential values in a numerical calculation program, degradation of

precision caused by cancellation often occurs. The more independent variables or higher differential

order we have, the more mistakes we tend to make through coding derived functions. In order to
solve these problems, symbolic differentiation and automatic differentiation are introduced. It is
significant to make up some libraries which have appropriate interface to use these methods easily.
This paper also refers to a prototype C++ class library of symbolic differentiation.
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SDIndependentVariable x("x"): // (a)
SDIndependentVariable y("y"): // (b)
SDVariable u = x*Sin(y); // (c)
SDVariable dudx = u.Differentiate (x); // (d)
SDVariable du2dxdy = dudx.Differentiate (y); // (e)
x.SetValue (x0); // ()
v.SetValue (y0); // (g)
double u_x0y0 = u.CalculateValue (); // (h)
double dudx_x0y0 = dudx.CalculateValue (); // @)

double du2dxdy_x0y0 = du2dxdy.CalculateValue (); // ()
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