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In the classical applied probability theory and analysis, mathematical
analysis can be possible only when Markov stochastic models can be reduced to problems of solving
Gauss’ s hyper-geometric differential equation (GHGDE). In the present study, we developed ~~ a
method of Heun' s differential equation (HDE)' ' to treat a class of non-Markov, non-Gaussian
stochastic models which are related to solving problems beyond the class of GHGDE. The main
theoretical methods covers for (1) solving a class of fractional master equation; (2) solving a
class of fractional Fokker-Planck equation with third order nonlinear in the regression term and
second order in the diffusion term; (3) generating superstatistical fractional Poisson process, a
class of stochastic process beyond HDE. Applied examples in the real world are shown with their
developed methods.
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