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Claim:
The 2D Douglas-Rachford scheme for the heat equation ut = ∆u is uncondi-
tionally stable.

Proof:
Recall that the Douglas-Rachford scheme for the heat equation (using the no-
tation of Morton) takes the form
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Suppose the solution of the scheme is in the form

vnj,ℓ = λneiξj∆xeiηℓ∆y.
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Applying Von Neumann stability analysis to (1), we get(
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Multiply the second equation in (2) by 1+4µx sin
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