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ABSTRACT

In this study, a fourth-order nonlinear differential boundary value problem is considered. The prob-
lem has a structure in which the solution function depends on both itself and its first derivative, and
it is defined by symmetric mixed boundary conditions. First, the Green’s function appropriate to the
problem is constructed. Then, the existence, uniqueness, and iterative convergence of the solution
are proven using the Picard iteration method in conjunction with the Banach fixed point theorem.
Theoretical results are supported by a numerical example, and it is observed that the iteration pro-
cess converges rapidly..

Keywords Banach Contraction Principle · Green Function · Fouth Order BVP

References

[1] G. E. Abduragimov, Positive solution to a boundary value problem for one nonlinear fourth-
order ordinary differential equation with symmetric boundary conditions, Proceedings of
Voronezh State University: Series Physics. Mathematics (in Russian), 4:12–18, 2024.

[2] Lloyd N. Trefethen, High-order boundary value problems, SIAM Journal on Numerical Analy-
sis, 34(3):825–842, 1996.

[3] M. Costabel, Boundary integral equations for the fourth-order elasticity problem, Mathematics
of Computation, 46(173):15–28, 1986.

[4] Y. Lasser and M. Tuttle, High-order finite element methods for boundary value problems of
fourth-order elliptic equations, Journal of Computational Physics, 184(1):1–19, 2003.

[5] George Green, An essay on the application of mathematical analysis to the theories of electricity
and magnetism, Thomas Davidson, London, 1835.

[6] Gilbert Strang, Boundary value problems and Green’s functions, American Mathematical Soci-
ety, 2000.

[7] Lawrence C. Evans, Partial Differential Equations, Second Edition, Graduate Studies in Math-
ematics, 19, American Mathematical Society, 2010.

*Corresponding Author’s E-mail: emirhanhacioglu@trakya.edu.tr


