Parallel SDC for Navier-Stokes equations
Fully implicit SDC using the monolithic scheme:
The two-dimensional incompressible Navier-Stokes equations are given as follows
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For the space discretization, we utilize the mixed finite element approach. The matrix form of a weak
formulation for equation (1) can be written as
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Parallel SDC for Navier-Stokes equations

Fully implicit SDC using the monolithic scheme:
The weak form (2) can be rewritten in matrix-vector form as follows
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Thus we have the following semi-discrete Navier-Stokes equation rewritten in a block matrix form
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The presence of a singular mass matrix in the left hand side — mass matrix [M] acting only on the velocity
component — reflects the incompressibility constraint inherent in the system. The system can be expressed
more compactly in the form
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where the state vector w, system matrices [a] and [3], and forcing term - are defined as
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Here, the singular structure of [«], which enforces the divergence-free condition on the velocity field,
results in a differential-algebraic system. Nevertheless, we will treat equation (5) as an initial-value problem
for the purpose of numerical integration. Thus, the equation (5) can be expressed as
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Therefore the SDC preconditioned iteration for the problem (7) is given by
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Substituting f(7;, w¥) = [S]wf + v;, the iteration can be rewritten as
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