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Applies To

e Mathcad Prime 3.0 to 3.1

Description

¢ The finite element method is a numerical analysis technique used by engineers, scientists, and mathematicians to
obtain solutions to the differential equations that describe, or approximately describe a wide variety of physical (and
non-physical) problems. Physical problems range in diversity from solid, fluid and soil mechanics, to electromagnetism
or dynamics.

e The underlying premise of the method states that a complicated domain can be sub-divided into a series of smaller
regions in which the differential equations are approximately solved. By assembling the set of equations for each
region, the behavior over the entire problem domain is determined.

e Each region is referred to as an element and the process of subdividing a domain into a finite number of elements is
referred to as discretization. Elements are connected at specific points, called nodes, and the assembly process
requires that the solution be continuous along common boundaries of adjacent elements.
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o Polynomials in two Dimensions (https://www.ptc.com/images/cs/articles/2014/06/09001628___|A.zip)

= A Linear Triangular Element (https://www.ptc.com/images/cs/articles/2014/06/09001833_cleF.zip)
= A Four Node Rectangular Element (https://www.ptc.com/images/cs/articles/2014/06/09002010_STzK.zip)
= A Specialized Rectangular Element (https://www.ptc.com/images/cs/articles/2014/06/09002035_blICv.zip)

o 1-D Lagrangian Shape Functions (https://www.ptc.com/images/cs/articles/2014/06/09002129_Ymgp.zip)

o Piecewise Approximation Using Lagrange Polynomials
(https://www.ptc.com/images/cs/articles/2014/06/09002153_djUx.zip)

o 2-D Lagrangian Shape Functions (https://www.ptc.com/images/cs/articles/2014/06/09002215_a4Z70.zip)
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= Gaussian Quadrature (https://www.ptc.com/images/cs/articles/2014/06/09003144_vTNh.zip)
= Summary (https://www.ptc.com/images/cs/articles/2014/06/09003158_NXYn.zip)
= Element Length in Symbolic Form (https://www.ptc.com/images/cs/articles/2014/06/09003216_oMrn.zip)

o Mapping in Two Dimensions (https://www.ptc.com/images/cs/articles/2014/06/09003235_7xpw.zip)
o Evaluation of Element Equations (https://www.ptc.com/images/cs/articles/2014/06/09003252_q9hr.zip)
o Transformation of Derivatives (https://www.ptc.com/images/cs/articles/2014/06/09003316_vEZx.zip)

= Linear Mapped Elements (https://www.ptc.com/images/cs/articles/2014/06/09003330_LxKV.zip)
= Quadratic Mapped Elements (https://www.ptc.com/images/cs/articles/2014/06/09003346_YRS8E.zip)
= Cubic Mapped Elements (https://www.ptc.com/images/cs/articles/2014/06/09003401_G31S.zip)

o The Area Integral and Numerical Integration
(https://www.ptc.com/images/cs/articles/2014/06/09003413_ouyv.zip)

= |ntegration of Mapped Quadratic Elements
(https://www.ptc.com/images/cs/articles/2014/06/09003430_3zCK.zip)

= Transformation of an Element of Area (https://www.ptc.com/images/cs/articles/2014/06/09003450_U64d.zip)

= |ntegration Along Element Boundaries
(https://www.ptc.com/images/cs/articles/2014/06/09003522_nyGW.zip)

o Shape Functions Along Element Boundaries
(https://www.ptc.com/images/cs/articles/2014/06/09003603_MBUg.zip)

= Reduction to One Dimension on Boundaries
(https://www.ptc.com/images/cs/articles/2014/06/09003620_PION.zip)
= Evaluating a Distributed Edge Load (https://www.ptc.com/images/cs/articles/2014/06/09003637_wDPh.zip)

o Finite Element Code Using Isoparametric Plane Stress Elements
(https://www.ptc.com/images/cs/articles/2014/06/09003655_U9nT.zip)

= Linear Isoparametric Plane Stress Elements
(https://www.ptc.com/images/cs/articles/2014/06/09003717_QJ6_.zip)
= Quadratic Isoparametric Plane Stress Elements
(https://www.ptc.com/images/cs/articles/2014/06/09003737_7VKO0.zip)
6. The Method of Weighted Residuals

o Introduction (https://www.ptc.com/images/cs/articles/2014/06/09003908_qA25.zip)
o Overview of Residual Methods (https://www.ptc.com/images/cs/articles/2014/06/09003940_bcXW.zip)

= Problem Definition (https://www.ptc.com/images/cs/articles/2014/06/09004008_0vzA.zip)
= Approximate Solution Using Trial Functions
(https://www.ptc.com/images/cs/articles/2014/06/09004021_N6pT.zip)
= Point Collocation (https://www.ptc.com/images/cs/articles/2014/06/09004042_hd20.zip)
= Subdomain Collocation (https://www.ptc.com/images/cs/articles/2014/06/09004100_MhLo.zip)
= Galerkin's Method (https://www.ptc.com/images/cs/articles/2014/06/09004113_xAqZ.zip)
= Comparison of the Three Methods (https://www.ptc.com/images/cs/articles/2014/06/09004126_rH3W.zip)
o Applying Galerkin's Method to Finite Elements
(https://www.ptc.com/images/cs/articles/2014/06/09004146_issh.zip)
= One Dimension - Integration by Parts (https://www.ptc.com/images/cs/articles/2014/06/09004230_IIPU.zip)

= Finite Element Code in One Dimension
(https://www.ptc.com/images/cs/articles/2014/06/09004302_9PXF.zip)

= Two Dimensions - Green's Theorem (https://www.ptc.com/images/cs/articles/2014/06/09004330_aoAE.zip)
o Finite Element Applications (https://www.ptc.com/images/cs/articles/2014/07/07095553_KuBM.zip)

= Laplace's Equations in a Circular Disk (https://www.ptc.com/images/cs/articles/2014/06/09004405_jly5.zip)

= Linear Finite Element Code for Laplace's Equation
(https://www.ptc.com/images/cs/articles/2014/06/09004427_Rk7p.zip)

= Laplace's Equation in a Rectangular Region
(https://www.ptc.com/images/cs/articles/2014/06/09004439_vfcL.zip)

= Quadratic Finite Element Code for Laplace's Equation
(https://www.ptc.com/images/cs/articles/2014/06/09004452_o6Ll.zip)

= Detail of Exact Solution (https://www.ptc.com/images/cs/articles/2014/06/09004504_rHMt.zip)
o Concluding Remarks (https://www.ptc.com/images/cs/articles/2014/06/09004516_Rtji.zip)
Note:
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