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Abstract

By introducing the vorticity as a new unknown function and combining with the time discretization techniques such as the 
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 finite difference scheme, we propose two first-order Oseen-type problems arising from the linearization processes for numerical solution of the time-dependent incompressible Navier-Stokes problem. We then apply the 
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 least-squares finite element scheme to find the approximate solutions of these Oseen-type problems. The associated least-squares functional is defined in terms of the sum of the squared 
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 norms of the residual equations over a suitable product function space. We first derive coercivity type a priori estimates for these first-order system problems. With the help of such coercivity type estimates of the homogeneous least-squares functional, we prove that the method exhibits an optimal rate of convergence in the 
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 norm for velocity and a suboptimal rate of convergence in the 
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 norm for vorticity and pressure. Numerical results for a sequence of Oseen-type problems in a Picard iteration for the solution of the Navier-Stokes problem with various Reynolds numbers will be given.
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