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Abstract

In this thesis, we discuss the existence and uniqueness of solutions
for a nonlocal singular boundary value problem of second order
differential equations in weighted spaces. Such problems appear in the
mathematical modeling of numerous nonlinear phenomena in the fields of
applied mathematics, physics and variational problems of control theory.
A quasilinearization technique is applied to solve the problem. The origin
of the quasilinearization lies in the theory of dynamic programming and
applies to semilinear equations with convex (concave) nonlinearities. The
nineties brought new dimensions to this technique when the method of
quasilinearization was generalized by relaxing the convexity (concavity)
assumption. In view of its diverse applications, this approach is quite an
elegant and easier for application algorithms. The method of
quasilinearization employs the idea of upper and lower solutions, and
monotone iterative technique to generate an iteration scheme whose
iterates converge monotonically and quadratically to a unique solution of

the problem at hand.



