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Abstract

The most popular method for finding. a numerical solution of a partial differential
equation is the finite element method. Although this method has an advantage over
other methods in its ability to handle complex geometry, its requirement of mesh
generation may be considered to be one of its disadvantages. The difficulty of mesh
generation increases exponentially from one-dimensional problems to three-dimensional
problems. Mesh generation for three-dimensional problems must be done by a
computer program because it is too difficult to be done manually unless problem
domains are very simple. Recently, there have been interests in numerical methods that
do not require mesh generation. They are collectivei)} known as meshless methods.
This research project aims at the study and deveAIopment of meshless methods for
solving heat transfer problems and fluid dynamics problems efficiently.

Outputs of this project include the development of a computationally efficient
meshless method that yields a sparse matrix equation, numerical methods that work on
Cartesian grids, for which the preprocessing step is as easy as that of meshless
methods, investigations of solutions to s;ochastic problems, noniinear heat conduction
problems, and Navier-Stokes equations by meshless methods. These outputs in form of
9 research articles have been either published or scheduled to be published in

international journals.



