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Course Contents

• Scope and Need of Mesh Independent methods
Equations for two-dimensional and three-dimensional solids, strong-forms and weak-forms, Weighted residual
method, need of mesh free methods, solution procedure of Mesh Free methods, classification according to the
formulation procedures, classification according to the function approximation schemes [9 Lectures]

• Shape function construction
Meshfree shape function construction, point interpolation metnods, moving least square shape function, interpo-
lation error using Meshfree shape function. [6 Lectures]

• Methods based on global weak-forms
Meshfree radial point interpolation method and formulation, integration issues in RPI method, Imposition of es-
sential BC in RPI method, Element Free Galerki method formulation, and shape function, Implementation issues
and application examples in EFGM, Integration techniques and enforecement of BC in EFGM. [8 Lectures]

• Methods based on local weak-forms
Meshless local Petrov-Galerkin method, Implementation issues and application examples. [4 Lectures]

• eXtended Finite Element Method
Difference between FEM and XFEM, Partition of Unity and Level set function, Intrinsic enrichment and Extrensic
enrichment, Numerical integration, Implementation and case studies [4 Lectures]

• Computer Implementation and Case Studies
FEM Implementation with computer programming platform
Implementation of meshfree EFGM using computer programming for analysis of (i) solid mechanics problem
(ii) heat transfer problem. Enforcement of essential boundsary condition will be implemented using Lagrange
multiplied method.
Implementation of XFEM with extrinsic enrichment techniques for material discontinuity and crack discontinuity.
[9 Lectures]

Text Books

1. G. R. Liu and Y. T. Gu, An Introduction to meshfee Methods and their Programming, Sprinter Dorderecht,
Berlin, 2005.

2. Timon Rabczuk, Jeong-Hoon Song, Xiaoying Zhuang, Cosming Anitescu, Extended Finite Element and Mesh-
free Methods, Academic Press, 2019.
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