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ABSTRACT

The Richardson—Mandelbrot (R—M) fractal equation for lines
(profiles and perimeters), and the Hack—Mandelbrot (H—M) fractal
equation for perimeters and areas (lakes and islands) are examined
closely in terms of the original derivations and assumptions. Of
concern is the implicit assumption that theoretical results
obtained for special geometrical figures also apply automatically
to natural irregular curves. Discrepancies are found in the
dimensionality of the equations, predictions of an infinite line
length in the fractal plot, and lack of provisions to obtain a
"true" line length. The fractal dimension D is not defined in
physical terms. A serious limitation to the H—M expression is the
requirement of constant island shape. The lack of commonality
between the two fractal equations is most disturbing.

Inconsistencies also arise between the theoretical predictions
and the experimental findings. We observe nonlinear fractal plots
and variable values of D, conflicting results for islands and
lakes, and different results from vertical and horizontal sections.

Solutions to some of these problems are proposed. The dimen-
sionality shortcomings in the R—M and H—M equations are corrected,
a linearization treatment is outlined for the reversed sigmoidal
curves of materials fractal plots, an alternative equation is
proposed that eliminates the restriction on island shapes, and
suggestions are made to combine the two fractal equations of R—M
and H—M into one.
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INTRODUCTION

Research on the fractal behavior of nonplanar surfaces and
their traces is proceeding rapidly and in many different ways.
There is also a major lack of agreement among the principal theor-
ies and experimental methods employed. Furthermore, conflicting
results are frequently reported, and interpretations are often
confounded by insufficient or limited data (Feder 1988). Conse-
quently, the results obtained by different means are difficult to
interpret and compare.

Fortunately, studies to correct the problems attendant to
materials fractal research are underway. A more rational and self-
consistent methodology for treating the fractal properties of
materials is slowly being achieved, and these findings are expected
















