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Abstract

The Fokker-Planck equation (FPE) is one of the basic equations widely
used for studying the effect of fluctuations in macroscopic systems. Be-
cause of its broad applicability, it is therefore of great interest to obtain
solutions of the FPE for various physical situations.

As with any other equation, exactly solvable FPEs are hard to come
by. Thus any new addition to the stock of exactly solvable FPEs is always
welcome. One of the methods of solving FPE with time-independent diffu-
sion and drift coefficients is to transform the FPE into a time-independent
Schrödinger equation, and then solve the eigenvalue problem of the lat-
ter. Owing to this connection, an exactly solvable Schrödinger equation
may lead to a corresponding exactly solvable FPE. In fact, the well-known
solvable FPE describing the Ornstein–Uhlenbeck process is related to the
Schrödinger equation of the harmonic oscillator. Another interesting pro-
cess, called the Rayleigh process, is described by a FPE transformable to
the Schrödinger equation of the radial oscillator.

Based on this relation, we would like to present four types of infinitely
many exactly solvable FPEs related to the newly discovered exceptional
orthogonal polynomials. The discoveries of these new kinds of polynomi-
als, and the quantal systems related to them, have been among the most
interesting developments in mathematical physics in recent years. The
quantal systems that involve these new polynomials are the deformed
radial oscillator and the trigonometric Darboux-Pöschl-Teller potential.
Using the transformation between FPE and the Schrödinger equation, we
obtained the corresponding FPEs, which are deformations of the Rayleigh
process and the Jacobi process. We have shown numerically how the defor-
mation modifies the drift coefficient of the FPE, and hence the evolution
of the probability density function. It gives the possibility to manipu-
late evolution of stochastic processes by suitable choice of a deforming
function.
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