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Definition 2.7.5.29. Order of a local quadrature rule

ETH Lecture 401-0674-00L Numerical Methods for Partial Differential Equations
A local quadrature rule according to Def. 2.7.5.9 is said to be order g € IN, if

e for a simplex K (triangle tetrahedron) it is exact for all polynomials f € P, |(R%),

e for a tensor product element K (rectangle, brick) it is exact for all tensor product polynomials
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Homework Problem Video Tutorial
Write a function

PrOblem 2-1 2: TeSting bUilt-in quadrature rUIeS b/ bool testQuadOrderTria(const 1f::quad::QuadRule &gr, unsigned int
of LEHRFEM++ oraen) A

that returns true, if the passed quadrature rule for a triangular reference element has order order. Do
not forget to check whether the quadrature rule is really meant to the reference triangle.
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Lemma 2.7.5.5. Integration of powers of barycentric coordinate functions

&
For any non-degenerate d-simplex K with barycentric coordinate functions A1, . . ., Ag41 and expo-
nentsajell\],jzl ..... d+1,
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AN
(z/hq‘kg/%o?)/

—

R

v/ Nb ead om pariser ol ﬁﬁM@«/& Loin ”
O Uprber OM/)‘&}UO&L 2y Cmﬂf%ﬁﬁﬁs :
Ched Gy gl (= 707 ) wlahw 4o [

C Now implement a C++ function

bool testQuadOrderQuad(const 1f::quad::QuadRule &gr,unsigned int
order) ;

that confirms order order for a quadrature rule on the unit square. Make sure that the quadrature rule is
really meant for the unit square.
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// ; Now create a C++ function
unsigned int calcQuadOrder(const 1f::quad::QuadRule &qr);

that computes the maximal order of the quadrature rule in o .
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