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ABSTRACT
We propose a technique to generate flow field with arbitrarily given vorticity for finite difference method on
the staggered structured mesh, and it is based on the conjugate gradient method defined on the structured
mesh naturally. Since the linear system of rotation operator is degenerate, the matrix is ill-condition. For the
pre-condition of conjugate gradient method, the Balancing Domain Decomposition method is employed. Since
the subspace of the kernel of rotation, i.e. balancing space, is known as the scalar potential velocity field, we
solve the descritized Poisson-like equation with the Shur complement to eliminate the degenerate components.
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