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Abstract. The objective of this study is to investigate the numerical solution of the
non-self-adjoint singular boundary value problems that occur in the theory of epitaxial
growth. Not every method can capture all of the solutions because the suggested problem
has multiple solutions. In the present work, both solutions will be calculated numerically
by developing an iterative method based on variational approach. In the process of
determining the numerical approximations, it turns out that the value of a parameter
completely determines whether the numerical approximations exist or not. For small
values of this parameter, we find the numerical solutions, and there are no solutions for
large values of the parameter. The suggested algorithm is quite efficient and is practically
well suited for the use in such type of models. Some numerical examples are given to
verify the efficiency and reliability of the suggested algorithm. We also compare our
derived numerical results with the existing results.
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