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The matrix of coefficients on the right hand sides is to be in-
verted. The determinant of the matrix is the Jacobian of volume
and internal energy with respect to pressure and temperature at
constant composition. The elements of the inverse matrix may be

found using properties of Jacobians.26 Let J be the Jacobian
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The solution for dP and dT is

3P) ’aP]
ap = [—- av + (28]  aE (4.49)
W)g,x X BElyx %
¢
ar = (3T av_ + 314 JE. . (4.50)
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This solution for dP and dT is a subset of the solution of
three simultaneous equations indicated by Eq. (4.39), if dx is

determined from those equations. For arbitrary dx, Eags. (4.49)
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and (4.50) give the solution satisfying the constraints of equal
pressure and temperature in the two phases.

Given states of the individual phases, the matrix éfl
may be determined by a sequence of explicit substitutions, start-
ing from Eq. (4.2“), This sequence of substitutions may form an
algorithm for numerical calculations. For numerical calculation,
differentials are to be replaced by finite differences and the
matrix é’l is to be evaluated at the mid-point of the integra-

tion step,
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In the finite difference analogue of Eq. (4.39) dV is

to be replaced by AV, and dE by AE. If both the beginning
and the end of the step are in the mixed phase region, then

21“ and Gzlo are.bothlzero and AG,, is zero. Both this
case and the case in which the step goes from a single phase

region into the mixed phase region are accounted for by the more

general expression

4Gy = -G2l°. (4.52)

The case in which the step leaves the mixed phase region
is accounted for by requiring that x be bounded by zero and
one. The finite difference equations for AP, AT, and Ax

are represented formally by




