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The discretization of differential equations by finite differences provides an important source of difference equations.

However, the implementation often gives rise to numerical solutions having properties inconsistent with the expected

mathematical properties of the solutions to the differential equations. These solutions are called “numerical instabilities

(NI).” We demonstrate that the NI’s are consequences of bifurcations related to the step-sizes which appear in the

difference equations, but do not exist in the original differential equations. Further, we show how all the elementary NI’s

can be explicitly eliminated. This work extends the previous results of Mickens and his colleagues [1, 2, 3].
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