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Abstract

In the research of numerical relativity, he focuses on transforming the Einstein field equations in-
to the 3 + 1-dimensional Cauchy problem, and gives the initial Cauchy conditions on the 3-dimensional
space hypersurface, which evolves with time. The Wolfram model takes the Einstein field equa-
tions as a priori Cauchy problem, specifies the initial Cauchy data on a single space hypergraph,
and then evolves through the hypergraph rewriting rules, and the resulting causal network struc-
ture corresponds to the conformal invariant structure of space and time. This article describes
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how Jonathan Gorard uses the Wolfram Model to provide a numerical solution to General Relativ-
ity. Jonathan Gorard numerically validates the adaptive mesh refinement proposed by Berger and
Colella (including Schwarzschild black hole, Kerr black hole, Schwarzschild black hole limit).
Comparing the results of this code with the evolution of the Wolfram model without the PDE sys-
tem shows that it converges at the same limit, thus illustrating the reliability of the Wolfram mod-
el.
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Figure 1. Kerr black hole test with a = 0.3 at time t = 20 M, 400 vertices
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Figure 2. Kerr black hole test with a = 0.9 at time t = 20 M, 400 vertices
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Figure 6. Spatial hypergraph of the initial hypersurface configuration for the Schwarzschild
frontal collision test at time t = 24 M, with 800 vertices
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