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40 CEED_QFUNCTION(laplacian)(void *ctx, const CeedInt Q, const CeedScalar *const *in,

41 CeedScalar *const *out) { a
42 // in[@] is gradient u, shape [2, nc=1, Q] dw[l G_-_l: w (\g )
43 // in[1] is quadrature data, size (3%Q) / /g-ﬂ

4t const CeedScalar (xdu)[CEED_Q_VLA] = (const CeedScalar(x)[CEED_Q_VLA]l)in[0];

45 const CeedScalar (*qd)[CEED_Q_VLA] = (const CeedScalar(x)[CEED_Q_VLA]l)in[1];

46

47 // out[@] is output to multiply against gradient v, shape [2, nc=1, Q] q_d[m Z]: gk: ga. D w‘l
48 CeedScalar (*dv)[CEED_Q_VLA] = (CeedScalar(x)[CEED_Q_VLA])out[0]; 4 w
49

50 // Quadrature point loop S)‘Wlf"';L
51 for (CeedInt g=0; q<Q; g++) {

52 const CeedScalar du@ = dul@]lql;

53 const CeedScalar dul = dul1]lql; o ?

54 dv[01lql = qd[01[ql*du@ + qd[21[ql*dul; |

55 dvi11[ql = qd[2][ql*du@ + qd[1]1[ql*dul;

56 } [ ]_ 4

57 d\l k/Q - GR(E

58 return 0;

59 }

dv, W, 24, |dw,
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CEED_QFUNCTION(setup) (void *ctx, const CeedInt Q, const CeedScalar *const xin, R [ [?) - E NC [‘g) e
aa( ’—{C. v . <5 el 7(“

CeedScalar *const xout) {

// At every quadrature point, compute qw/det(J).adj(J3).adj(JI)AT and store

// the symmetric part of the result.

J’[z,j,z]:?/": (gi)fx:; = 9%5

// in[0@] is Jacobians with shape [2, nc=2, Q]
// in[1] is quadrature weights, size (Q) /SJ
const CeedScalar (*J)[CEED_Q_VLA] = (const CeedScalar(x)[CEED_Q_VLA]l)in[0];
const CeedScalar *qw = in[1];
// out[@] is qdata, size [3, QI @p [.‘l_.l : \"‘L
CeedScalar (xqd)[CEED_Q_VLA] = (CeedScalar(x)[CEED_Q_VLA]l)out[0];
// Quadrature point loop
for (CeedInt q=0; q<Q; g++) {
// J: 0 2 qd: @ 2 adj(J3): J22 -J12
// 13 21 -J21 Ji1
const CeedScalar J11 = J[0]1[ql;
const CeedScalar J21 = J[11[ql;
const CeedScalar J12 = J[2]1[ql;
const CeedScalar J22 = J[31[ql;
const CeedScalar w = qwlql / (J311%J22 - J21%J12);
qd[01lql = w * (J12%J12 + J22%J22);
qd[21[q]l = w *x (J11%J11 + J21%J21);
qd[11[q]l = — w * (J11%J12 + J21%J22);
}
return 0;
}
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