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Higher order elements in 2D and 3D. Motivation:

Reason 1: better approximation of geometry

Reason 2: Higher order elements have a higher rate of 
convergence

DG method
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If the solution is sufficiently smooth (more on this below) for low accuracy solutions low order FEM can be more efficient 
(lowers wall clock time for the same accuracy) whereas for high accuracy solutions often higher order FEMs are more 
economical.

Lohner_2011_Error_and_work_estimates_for_high_order_elements

2nd point about efficiency is the regularity of solution
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The method may be more efficient with lower order element there.-

In nonlinear problems (e.g. fluids) the method may not even work if high order elements are used in the 
shock, … 

-

Message: when the solution is nonsmooth (shocks, crack tip fields, etc) higher order elements do not result in 
higher convergence rate ->

P = 2 element
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Isoparametric formulation:
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Connection elements
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How do we form the shape functions for these connective elements?

Idea: start from linear elements
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Idea: start from linear elements

bathe_arbOrder2Delement_358
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