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(ABSTRACT)

The goals of the research presented in this dissertation were to create algorithms that
produce images of complex phenomena, to study the efficacy of the algorithms, and to
apply these algorithms to important mineralogical problems. The algorithms that were
created include the Sphere Projection method, the Chicken Wire method, and methods
for calculating the curvature at any point on a surface. The Sphere Projection method is
best applied to roughly spherical surfaces. A theorem about the “fit ”to a sphere
determines the accuracy of the model in this special case and gives some insight into
the limitations of this method. The Chicken Wire method was developed to model those
surfaces for which the Sphere Projection method was ineffective. The effectiveness of
the Chicken Wire method was also determined.

The algorithms were used to produce images of equi-value surfaces of the
Laplacian of the electron density function in selected molecules. The water molecule,
H2O, was studied to demonstrate that these new methods are capable of reproducing
known features. The disiloxane molecule, H6Si2O7 , was studied because it serves as a
model for bonding in quartz and other important silicates. Lastly, the molecule NaLi2Si2
OF9 was examined as a molecular model for low albite. A new discovery suggests that
these algorithms will be an important tool in mineralogy.
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