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Abstract

A Meshless Local Petrov-Galerkin (MLPG) method is presented to solve the two-
dimensional time-dependent heat conduction equation, subject to non-local boundary
conditions on a square domain. To find the approximate solution of this problem, one
first needs to approximate the unknown field function using shape functions then
constructing the linear system. There are various methods for constructing a shape
function. The Moving Least Square (MLS) approximation is used here for constructing
shape functions, but it does not satisfy the Kronecker delta property. In this research,
two techniques are presented to treat this problem. The first technique uses a penalty
parameter to impose at Dirichlet’s boundary conditions and Neumann’s boundary
conditions. The second technique improves the weight function in the MLS
approximation scheme. Those shape functions obtained from this technique almost have
the Kronecker delta property. The results show that the approximation by using the
second technique demonstrated higher accuracy than the first technique. Moreover, the

coding work, calculation time, and memory cost can also be reduced.

Keywords: Meshless Local Petrov-Galerkin / Moving Least Square / Heat Conduction
Equation / Non-local Boundary Condition / Dirichlet's and Neumann's Boundary
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