Distributional curvatures of Regge metrics
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Numerical results

Problem setup

Let (M, g) be a two- or three-dimensional Riemannian manifold M with
metric tensor g. The Riemann curvature tensor &£, Gaussian curvature K,
curvature operator (), and second fundamental form I/ read in coordinates

Numerical experiments using NGSolve (www.ngsolve.org)
confirm that the analysis is sharp.
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Let g € Reg®. The lifted distributional Gaussian curvature solves the problem ndof ndof

for all v € Lag"! (wp = \/det g, wg = \/Grurp)
/Q (K)o = (Kw,o) = 3 / K(gwwr+ 3 / rdows + 3 Ovlg),

TeT Ec& Ver With small adaptions (high-order) approximation of Gauss curvature of discrete
with k, .= II(7g, 7r) the geodesic curvature, Oy (g) the angle defect at vertex  surfaces is possible.

V. and Lag" the Lagrangian elements. The lifted distributional curvature

Curvature approximation of surfaces

operator () € Regk actson V & Regk (Wp = \/ cof(g),)
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Theorem (convergence)

Contact information

Let g € WHETLX(Q), g5, = fé@egg, and Ky(gy) € 7,7 There exists C =
C(Q, T, lgllwrees g~ 1<), ho > 0 such that for all h < hg, 0 <1 < k,
| K(gn) = K (9)|[m1 < CR™ ([lgllwee + K (g)| 1),
Kilgn) — K@)l < O (lglhnos + K (9)m).
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