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The solution to the problem stated in §2.1 is approximated by: Find u

h 2 Vh such that
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where ↵ can be any positive real number, and
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We conclude the section by remarking that the approximate domain of integration of the
interaction integral for the particular choice of the method is given by the subset of elements
with at least one vertex that lies within B⇢(xt) which we denote by K. Refer to Fig. 7 for an
illustration of the above.
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Figure 7. Example of a subset of elements K in a finite element mesh. The elements in the shaded
region are the elements over which the interaction integral is computed.

Furthermore, we exploit the quadrature rule constructed over each element GT e and its
boundary G@T e to form G and GC , respectively. Namely we let the numerical interaction
integral, in this specific setting of finite element methods, become
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