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Abstract

This thesis devoted to the analysis of singular boundary
value problems for ordinary differential equations with a
singularity of the different kinds, we propose semi - analytic
technique using two point osculatory interpolation to construct the
polynomial solution.

Also, we discussion three main questions: existence and
uniqueness of solutions, behavior of the solution in a neighborhood
of the singular points and it's numerical approximation. In this
thesis we focus our attention on the two last questions, for some
classes of singular boundary value problems for non-linear second
order ODE. Many examples are presented to demonstrate the
applicability ,accuracy and efficiency of the method on one hand
and to confirm the convergence order on the other hand ,also two
applications in physiology are presented and the results are

compared to the results of other methods.



Also, a class of singular boundary value problems modeling
the heat conduction in the human head is studied. Finally , we
discuss an error estimation procedure for the global error, we
present a new, carefully designed modification of this error
estimate which is not only results in less computational work but

also appears to perform satisfactorily for singular problems.
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