Abstract:

The idea of a fractional derivative dates back to the final years of the

seventeenth century.  It had its rigorous mathematical foundations

in the mid-nineteenth century and was a nearly complete theory by 1970.

Work on physical models of diffusion over the last 50 years has indicated

that traditional assumptions based on Einstein's formulation of Brownian

motion may not hold in general and instead of a Gaussian process and

the heat equation being the basic building block, current thinking has

taken this into the realm of fractional differential operators.

We will explore this avenue and show how fractional calculus plays

a role.  We will also ask questions of an inverse problems nature:

can we recover unknown coefficients and initial/boundary conditions

from these models as has been done for traditional elliptic/parabolic

equation and will the answers be very similar to the classical case.

We will show the answer to the first question is a qualified ``yes'' and for

the second question the answer is ``sometimes but certainly not always.

